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PREFACE. 



It is hoped that this Book will be of some use to 
Officers, Non - commissioned Officers, and intelligent 
Gnnners of Volunteer Artillery. It professes to con- 
tain the whole of the necessary Artillery work of a 
Corps, both practical and theoretical. Each subject has 
been treated on as exhaustively as possible. 

W. B. H. 
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FIRST PRINCIPLES OF GUNNERY AND 
OBJECTS OF RIFLING. 

1. Guns are of greater thickness at the breech than at 
the muzzle, the thickness of metal being reduced from 
breech to muzzle because the strain caused bj the 
" powder-gas " upon the piece decreases from breech to 
muzzle. 

2. When gunpowder (76 parts saltpetre, 16 charcoal, 
10 sulphur) is ignited in the bore of a gun, its conversion 
into gas is gradual, although apparently instantaneous. 
The length of the bore, and in fact of its diameter, must 
be regulated so as not to cause waste of powder, and 
that the force of the gas may be employed in giving the 
greatest velocity to the projectile with as little strain as 
possible on the metal. The length of the bore should be 
just so long as to enable the whole charge to be converted 
into gas, otherwise a portion of the powder will be blown 
out unfired ; but, again, the length of the bore is limited 
by the weight of the piece and the space occupied b^ i*.- 
As regards the diameter of the bor^, \?![Xft T^jaRvMs. ^^eii^ ^^^ 

a given charge is greater aa xegioc^ iu'^txaX •o^o^yv.Vi^^si.'^ 
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gnn having a large calibre, because the gas exerts more 
pressure per square inch on the base of the shot. Further, 
if the gun is chiefly intended for shell-firing, the larger 
the calibre the greater is the capacity of the shell. But 
again, if great penetration and long range are required 
from a rifled gun, a small calibre is advantageous (with 
regard to two projectiles of equal weight), because a 
small diameter will oppose less surface to the resistance 
of the air and to the resistance of the substance at which 
the projectile is fired. 

3. In rifled guns, before the projectile can be moved, 
the resistance to rotation, as well as friction between the 
projectile and the piece, must be overcome : thus, in rifled 
guns, more time is given for the decomposition of the 
charge, and hence there is greater strain on the piece, 
and therefore smaller charges are used than in S.B. 
guns. Moreover, in such guns as the 40-pr. B.L.B. 
there is no loss of gas by windage. 

4 The forces which act upon a projectile in the bore are 
the gas from the powder, the jpropelling force, and the 
following retarding forces, viz., resistance of column of 
condensed air in front of projectile, resistance due to 
friction between projectile and bore, resistance of pro- 
jectile in rifled guns to rotarv motion ; also, in 40-pr. 
B.L.B., resistance to compression of lead coating into 
grooves. 

5. The forces which act on a projectile immediately it 
has left the muzzle, in addition to the propelling force, 
^(O^ qf^avity and resistance of the air, both retarding 
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forces. Under what is called the " first law of motion,'* 
a body once set in motion, with a given velocity and in a 
given direction, will proceed on for ever in the same 
direction and with the same velocity, providing there be 
no retarding forces. Thus, were it not for gravity and the 
resistance of the air^ a projectile fired from a piece with a 
given velocity would continue on for ever in the direction 
of the axis of the piece with the same velocity. The force 
of gravity is a force which, continually acting on the pro- 
jectile, has a tendency to drag it down to the earth, 
which it finally accomplishes. Supposing the piece to be 
fired in vacuo, the combination of the propelling force 
and the force of gravity cause the projectile to describe a 
certain known curve called a parabola, from the known 
properties of which the trajectory (path of projectile), 
time of flight, <fec., can be readily calculated. The para- 
bolic theory is found to be nearly true for low velocities 
200 or 300 feet per second in the atmosphere ; but, with 
high velocities, the resistance of the air becomes a con- 
siderable retarding force, and under its action the path of 
the projectile becomes more curved than a parabola. 
This resistance of the air can be calculated, but it will be 
sufficient to say here that the greater the velocity the 
greater the resistance, and the greater the weight of the 
projectile the less the resistance of the air. 



^^ 
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Object of using Rifled Ordnance. 

The chief advantage gained by employing rifled ord- 
nance is the power of firing elongated projectiles, and so 
diminishing the effect of the resistance of the air by in- 
creasing the ratio of the weight of the projectile to the 
diameter of the bore. This is dne to the rotation, or 
spin, which the rifling imparts to the projectile, and 
which enables it to travel point foreracmt, instead of 
turning over as an elongated projectile would be liable to 
do if fired from a smooth-bore gun. The employment of 
an elongated projectile gives — 

1. Longer range. 

2. Greater accuracy. 

3. Greater penetration. 

4. Greater effect of shell. 

5. A flatter trajectory. 

1. Longer Range, because an elongated projectile being 
heavier than a spherical one of the same calibre, the 
former has greater power of overcoming the resistance of 
the air than the latter. A cricket-ball may, with the 
same amount of exertion, be thrown to a much greater 
distance than a light india-rubber ball of the same 
diameter. In this instance both balls are spherical, but 
the extended range is due to the greater weight of the 
cricket-ball. 

2. Cheater Accuracy, mainly because disturbing forces, 
sacli as a wind blowing across the range, will have less 
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effect on the heavy elongated projectile than on a spherical 
one of the same calibre. The bounding motion in the 
bore, which was a great source of inaccuracy with S.B. 
projectiles, is also got rid of, and the " centring " of the 
rifled projectile conduces to accuracy. 

3. Qreater Penetration^ because the resistance of the 
object struck, like the resistance of the air, is more easily 
overcome by a heavy projectile ; also because rifled pro- 
jectiles can be given a pointed head, which is favourable 
to penetration. 

4. Qreater Effect of Shell, — The elongated projectile 
will hold more powder than a spherical shell of the same 
calibre, and its greater power of penetration will give the 
bursting-charge a greater destructive effect. 

Rifled shrapnel, too, will hold more bullets than 
spherical shrapnel, and the bursting-charge can be placed 
in the base, where it will have no tendency to check the 
onward flight of the bullets, or to disperse them too 
widely. 

5. A Flatter Trajectory. — When it is desired to extend 
the range of .a projectile increased elevation is given, 
whereby it is thrown to a greater height, and the force of 
gravity, which is always drawing the projectile down to 
the ground, has then to draw it through a greater dis- 
tance. Now, the heavy elongated projectile, which has a 
greater power of overcoming the resistance of the air, 
travels faster over a given range thsAi ^ ^ssvs^c^'^^^^i^st^ 
projectile of the same diameter, laexiGG ^cw^Wrj ^^^s^sS^^'ca^^^ 
a shorter time to act on tlie eVaiig,«u\.«i^ YCQ^\^^^i^^^^^^'^ 
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would conseqnentlj require less elevation than the 
smooth-bore projectile of the same calibre. It would, 
therefore, have a less curved or flatter trajectory. 

When the trajectorv is very curved there is a large 
space lying between the muzzles of the guns and the 
object nrea at, where anj one would be in safety, the pro- 
jectile passing over their heads. The flatter the trajectory 
the smaller this space of safety becomes, and the greater 
becomes the chance of hitting an object the range of 
which is uncertain, or which, being in motion, is con- 
tinually altering its distance. 

Centring a Projectile, — When means are taken to make 
the axis of the projectile in its passage down the bore 
coincident with the axis of the gun, the projectile is said 
to be centred. In the 40-pr. B.L.B., that the projectile 
is centred is self-evident, but in the muzzle-loading rifled 
guns this is obtained by inclining the sides of the grooves, 
and also those of the studs, so that when the projectile 
travels down the bore the studs have a tendency to run 
up the inclined planes of the grooves, and by their doing 
so the projectile becomes centred. It will be understood 
that by tnus centring the projectile it leaves the muzzle 
in a true direction, and thus greater accuracy is ensured. 
If no means were taken to centre the projectile, it would 
leave the gun with a " wobbling ** motion, not at all con- 
ducive to accuracy. 
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I.— DEFINITION OF GUNNERY TERMS. 

GoMbre, — The diameter of the bore. In rifled guns it 
is measured across the landa 

Axis of the Piece, — ^An imaginary line passing down the 
centre of the bore. 

Axis of the Trunnions. — ^An imaginary line passing 
through the centre of the trunnions at right angles to 
the axis of the piece. 

Windage. — The difference between the diameter of the 
bore and that of the projectile. 

Trajectory. — The curve described by the projectile in 
passing from the muzzle of the piece to the first point of 
impact. 

Range. — The distance from the muzzle of the piece to 
the intersection of the trajectory with the line of sight. 

lAne of Sight. — An imaginary line passing through the 
sights of the piece and the point aimed at. 

lAne of Fire. — An imaginary line joining the muzzle of 
the gun and the object fired at. This term would be 
used instead of the preceding one if firing from behind 
cover, or in any other case when the sights of the gun are 
not used. 

Plane of Sight. — The vertical plane passing through the 
line of sight. 

Angle of Sight.— -The angle which the line of sight 
makes with the horizontal plane. 

Angle of El&oation. — The angle which the line of sight 
makes with the axis of the piece. 
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Quad/rant Angle, — The angle which the axis of the 
piece, when laid, makes with the horizontal plane. It is 
termed quadrant elevation or depression, according as the 
piece is laid above or below the horizontal plane. 

Ime of Bepa/rtv/re. — The direction in which the pro- 
jectile is moving on leaving the piece ; in other words, a 
tangent to the trajectory at the muzzle. 

Plane of Departtt/re, — The vertical plane passing through 
the line of departure. 

Angle of Departure, — The angle between the line of 
departure and the horizontal plane. The excess of the 
angle of departure above the quadrant angle is commonly 
called the jump,* 

Angle of Projection, — The angle between the line of 
departure and the line of sight. 

Angle of Descent, — The angle which a tangent to the 
trajectory at the first point of impact makes with the 
horizontal plane. 

Lateral Deviation. — The perpendicular distance of the 
point of impact of the projectile right or left of the plane 
of sight. 

Drift, — The constant deflection of a projectile from the 
plane of departure due to the rotation imparted by the 
rifling of the piece. It is sometimes termed derivation. 

Point Blank, — A gun is laid point blank when the line 



* When a gun i§ fired, the whole ijritem haa a tendency to reToIre in a 
yertical plane round the point of the trail or rear tmoki ; this liftiog in 
front givei riie to the ''jump.'' 
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of siglit is parallel to its axis. Point blank range is tho 
range due to the jnnip of the gan. 

Muzzle Velocity, — The velocity in feet per second with 
which a projectile leaves the piece from which it is fired. 

Remaining Velocity. — The velocity of a projectile at any 
given point of its trajectory. 

Striking Velocity. — The velocity of a projectile at the 
point of impact. 

Terminal Velocity. — The maximum velocity which it is 
possible for a given projectile to acquire by falling through 
the air. 

The following are the natures of artillery fire : — 

1. — With Reference to the Vertical Plane. 

Direct Fire. — Fire from guns with service charges at 
all angles of elevation not exceeding 15°. 

Indirect or Curved Fire. — Fire from guns with reduced 
charges, and from howitzers and mortars at all angles of 
elevation not exceeding 16°. 

High-Angle Fire. — -Fire from guns, howitzers and 
mortars at all angles of elevation exceeding 15°. 
2. — With Reference to the Horizontal Plane. 

Frontal Fire. — The line of fire perpendicular to the 
front of the object fired at. 

Oblique Fire. — The line of fire inclined to the front of 
the object fired at. 

Enfilade Fire. — The line of fire parallel (or nearly so) 
to the front of the object fired at. 

Reverse Fire. — ^When the rear instead of the fco\5A» <5k^ 
the object is fired at. 
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DRILL FOR 64.PR. R.M.L. GUNS, ON COMMON 

STANDING CARRLiGES. 

The detacliment consistB of 9 Nos. and foils in two 
deep. 



To Tell Off. 



^0.1. 



Officer, 

Tell Off. 

At " Tell off,'' No. 1 (who is on the left of the detach- 
ment) takes a pace to his front, tarns to his right, and 
numbers himself 1, the right-hand man of the rear rank 
numbers 2, the right hand-man front rank 3, the second 
man from the right of the rear rank 4, the man in his 
front 5, and so on ; after the detachment is told off No. 1 
falls in again on the left of the front rank. 

The detachment is marched into the battery and 
halted in line facing the parapet, and to the left rear of 
the platform. The detachment is now in position of 
'* detachment rear." 

To TAKE Post undeb Coyer. 



Officer, 



No,\, 



Take pod under cover. 
The detachment stepping o£E wheels to its left at the 



Right turn. 
Double march. 
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left comer of the platform ; the front rank filing to the 
left of the gun, the rear rank to the right, 2 and 3 halt- 
ing close to the parapet, and near the embrasure ; 4 and 5 
forming npon their right and left, and the whole turning 
to the right about together. No. 1 follows in rear of the 
detachment, keeping under cover as much as possible; 
6 and 8 go to the cartridge store (6 outside), and 7 and 9 
to the shell store (7 outside). 

Gei^ral Duties. 

No. 1 commands, directs or superintends boring and 
fixing fuzes, directs the gun into the line of fire in 
running up, and lays. 

No. 2 searches, sponges, rams home, runs up, elevates 
and traverses. 

No. 3 loads, uncaps or removes safety pin from fuze 
when in the bore, rams home, runs up, elevates, and 
traverses. 

No. 4 attends to side arms and supplies them to 2, 
runs up and attends to the elevating screw and coin in 
laying. 

No. 5 attends to vent, runs up, makes ready, and fires. 

No. 6 supplies 3 with cartridges. 

No. 7 attends to fuzes and brings up projectiles. 

No. 8 attends to cartridge store and serves out car- 
ridges to 6. 

No. 9 attends to shell store, issues shells, tubes, and 
fuzes. 
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To Peepaeb for Acjtion. 



Officer, 
Prepare for action. 



No. I, 

Prepa/refor action. 
Examine gun. 



** Prepare for action,** 

The stores are bronglit np as follows : — 

No. 1, liandspike and sights.* 

No. 2, liandspike and assists 4 with side arms. 

No. 3, handspike and elevating screw, removes the 
tampion from the mnzzle. 

No. 4, handspike, side arms, and support for heads of 
side arms. 

No. 5, handspike, tnbes in box, lanyard, pricker, and 
vent-server. 

No. 6, two cartridge cases, which he leaves at the car- 
tridge store, bucket filled and brush (two drill cartridges 
for drill purposes). 

No. 7, fuzes and fuze and shell implements. He ob- 
tains the fuze boxes from 9, having ascertained from 
No. 1 the nature of fuzes required ; he satisfies himself 
as to the correctness of fuzes and fuze implements. 

No. 8 prepares to issue cartridges. 

No. 9 provides a brush for cleaning shell, prepares to 
issue shells, friction tubes and fuzes, after which he ex- 
amines the shells carefully, cleaning them if necessary, 

* 6-foot luuidipiket are atAd with thia gnn. 
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and removing bnrrs from studs ; he loosens tbe faze-hole 
pings of shells that will be first issued. 

The stores having been brought up, No. 1 will satisfy 
himself that the foresights fit properly on the gun, that 
the deflection leaves of the hind sights work easily, and 
that the platform is properly swept ; he receives reports 
from the Nos. responsible of any irregularity or deficiency 
in connection with the gnn, ammunition, or stores. 

The sponge and rammer are laid on the ground clear of 
the platform, to the right of the gun and parallel to it, 
heads to the rear, resting on the support supplied by 4, 
sponge nearest the gun : the shell extractor and wad- 
hook so as not to interfere with the working of any of 
the guns in the battery, and convenient for the guns 
for which intended. The sponge bucket near the sponge 
head. 

The handspikes are laid down, two on each side of the 
platform, close to the carriage, points to the front, 
bevelled side uppermost; those of 2 and 3 outside and 
about 2 feet in advance of those of 4 and 6. No. I's 
handspike in rear of the platform. 

No. 3 examines the bore to see the grooves are free 
from grit, &c. 

No. 4 sees that the elevating screw is properly oiled. 

No. 6 straps the tube box round his waist on the right 
side, coils up the lanyard, and passes the bight of it 
under the tube-box strap, places the pricker in the loop 
on the side of the carriage, examines the vent-server and 
places it in the vent, the loop of the vent-server lanyard 
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over one of the sights ; he fills his box with friction tnbes 
which he procures from No. 9. 

If the gun is to be prepared for drill only, 8 and 9 
provide and hook a tackle to the rear axletree and to a 
holdfast in rear of the gun. 

The gun is supposed to be at the rear of the platform. 

" Examine gun,** 

No. 5 drifts the vent, replaces the pricker in the loop 
and the vent-server. 

No. 2 supplies himself with the wad-hook, searches the 
gun after the pricker is withdrawn, and replaces the wad- 
hook. 

Nos. 4 and 5 take a purchase with handspikes over 
the cheeks and under the breech, the coin is withdrawn 
and the elevating screw put in by 3, No. 1 holding up 
the stool bed with a handspike applied over the bottom 
step of the carriage. No. 1 gives the order ** Loioer,** 
4 and 5 withdraw their handspikes, and lay them down. 



To Load. 



Officer, 

Bange ya/rda. 

With load. 



No. I. 
With load. 



" Load.** — No. 1 g^ves 7 the nature of shell and fuze 
required, and during the loading fixes the tangent scale 
at the required elevation. 

No. 2 places himself in a convenient position for 
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sponging. He places his left foot in line with and abont 
12 inches from the mnzzle, steps to his right with his 
right foot and looks to his left rear, takes the sponge in 
a horizontal position from 4, left hand back down, right 
hand back up, brings it in line with the axis of the gun, 
enters the head into the bore, being careful to observe 
that the Yent-server is in the vent, slides his hands along 
the stave to his right as far as he can reach, sends the 
sponge up the bore, slides his hands out again and forces 
the sponge hard home, gives it two half turns, pressing 
it against the bottom of the bore, withdraws the sponge 
hand over hand, turning it from him, cleaning the bore 
well. When the sponge arrives near the muzzle he jerks 
it out, his hands then should be in the position they were 
in when he introduced the sponge into the bore. He 
then hands the sponge to 4 and receives the rammer, 
right hand about the centre back down, left as near the 
head as possible back up ; as soon as the cartridge and 
shell are put in, he enters the head in the bore and forces 
them home hand over hand. He then springs the rammer, 
steps out, hands it to 4, and goes under cover. 

No. 3, as soon as the sponge is withdrawn, takes the 
cartridge from the cartridge case with his left hand, 
moves up and places it in the bore, he then slews his 
body to his right and receives a shell from 7 and puts it 
in the bore, withdraws the safety pin, or uncaps the fuze, 
places himself in a corresponding position to 2 and assists 
him to ram home ; when the cartridge and projectile are 
home he quits the stave and goes under cover. Should 
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it appear by the mark on the rammer that the charge is 
not home, 2 and 3 ram home again. 

No. 4 doubles out, halts in line with the sponge head, 
turns to his left, picks up the stave with his right hand 
back under, six inches from the head, turns three- 
quarters left about, and in doing so lifts the sponge over 
his head, allowing the end of the stave to rest on the 
ground. His left hand meets the stave close to the spon^ -e, 
his right hand is slipped up the stave about two feet. I'e 
then moves towards the muzzle and passes the stave into 
the embrasure in such a manner that 2 can conveniently' 
lay hold of it, waiting at the left rear of 2, facing the 
gun, to receive the sponge. When he receives the sponge 
from 2, he allows the end of the stave to fall on the plat- 
form, steps to his left, turns three-quarters right about, 
passing the sponge over his head, lays it down, takes up 
the rammer as before detailed for the sponge, and handis 
it to 2. He then remains in position to receive the ram- 
mer, which he does as soon as 2 has sprung it. He lays 
it down as he did the sponge and goes under cover. 

No. 6 brings up a cartridge in a case and places it on 
the ground on 3*s right front : after the sponge is with- 
drawn he uncovers it, and as soon as 3 has withdrawn the 
cartridge, he goes back to the cartridge store. 

No. 7 brings up a shell, point to his right, having 
fixed the fuze according to No. I's directions, and hande 
it to 3. 

No. 8 issues a cartridge to 6. 

No. 9 issues a shell to 7. 
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To Run Up. 



Officer. 



I 



No. 1. 

Mun up. 
Halt 



Directly tlie gun is loaded, No. 1 gives " Bun up" and 
applies his handspike under the rear axletree to guide the 
gun. 

Nos. 2, 8, 4, 5, take up their handspikes at the centre, 
with the hands next the parapet back up, the other hands 
at the small ends back down ; stepping up to their re- 
spective axletree arms, they apply their handspikes under 
and in rear of them, and stand ready to heave, taking 
the time from 2, and using short quick purchases they 
heave together until the front trucks nearly touch the 
hurter, when No. 1 gives " Halt," slides his handspike to 
the rear, clear of the recoil, and looks over the sights, 
steadying himself by leaning on the cascable. 

Nos. 2, 3, 4, and 6 withdraw their handspikes, drop the 
points to the ground ; 4 and 6 lay theirs down ; 2 and 3 
tnm to the rear and step outwards, holding their hand- 
spikes diagonally across the body, outward hands at the 
small ends as high as the ear, inward hands resting on 
the handspike at the full extent of the arm, bevelled side 
of the handspike uppermost ; 4, kneeling on his left knee 
in rear of the right cheek, takes hold of the large coin 
with both hands, or the small coin with his left hand^ or 
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works the screw as may be directed by No. 1 ; the screw 
shonld be nsed only for final adjustment ; 5 goes under 
cover and prepares a tnbe. 



To Lay the Gun. 



Officer. 



No.l. 



Elevate, 

Lower, 

Coin, 

With screw, Elevate. Halt. 

Depress, Halt. 

Trail (right). Halt. 

Trail {left). Halt. 

No. 1, looking over his sights, gives '* Elevate,** then 
" Lower,** and when the gun is at the required elevation, 
" Coin,** If a slight amount of elevation or depression 
is required, he gives " With Screw,** " Elevate^'* or 
" Depress,** 

" Elevate,** 2 and 3 step forward in line with the breech, 
place their handspikes, bevels down, over the steps and 
under the breech, and bear down ; at "Lower,** they allow 
the small ends to rise gently; at " Coin,** thev withdraw 
their handspikes and step outwards; 4 withdraws the 
coin as soon as 2 and 3 elevate, and at '* Coin ** forces 
it^sharply home. If the order is " With Screw,** " Ele-^ 
ifaU,** or "Depress** 4 works the screw until ** Halt ** is 
given. The other nmnbers stand ia^t. 
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If the mnzzle is to go to the left, No. 1 gives " Trail 
right,'* and when the muzzle is sufficiently to the left, 
" HaW* At " 2}radl right** 2 moves round on his right 
foot to the rear of the axletree arm and applies his hand- 
spike under it to row ; 3, stepping to his left, takes a 
purchase under the rear of the cheek and stands ready 
to heave over the traiL They heave together until the 
order '^ Halt^** and remain there steady till the next order 
is given. 

" Trail left " is the converse of the above. If much 
traversing is required the order is " Extreme right,** or 
" JExtreme left,** In this case 4 or 5, according to the 
side, takes a purchase in front of the rear truck in addition 
to the other numbers. 

Should no order to fire be given when the gun is laid, 
No. 1 will give the word " Under cover.** 



To Make Bejldt and Fibs. 



Officer. 
Fire — rounds. 



No,l, 

No, — Beady, 
No, — Fire, 



No. 1 lowers his tangent scale, except when firing at a 
moving object, and gives ^* Heady ;** 6 pre^^e^^ ^C^^ Hi^i^^sfe 
into the vent with his right tbunib, ^^•a^'e^ ^Oc^^ ^sK^-^iBt^ 
through the rear eye bolt of ttie caxria^e-* %^"^^ ^^^o^t ^ 
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the recoil, shifts the lanyard to his right hand and extends 
it, facing the gun. 

As soon as '* Beady '* is given, 2 and 3 lay down their 
handspikes and with 4 go under cover. 

At '' Mre,** 5 draws the lanyard strongly towards his 
body, without a jerk ; he then drifts the vent, replaces 
the vent-server and pricker, and goes under cover, re- 
placing the lanyard under his belt. 

No. 1 does not again give '' Load ** until 5 has replaced 
the vent-server. 



To Run Back and Unload. 



Officer. 



No. I. 

Bun hack. 

Halt 

Unload. 



When the vent has been drifted and the vent-server 
placed in the vent, at '' Btm hack " the detachment double 
out and man the fall of the tackle arranged by 8 and 9 
for the purpose, and heave the gun back into the position 
for loamng, No. 1 giving " Halt" " Unload,'* when the 
gun is sufficiently run back. On this order the gun is 
unloaded, 2 and 3 withdrawing the charge, 4 supplying 
the necessary side arms. 
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To Ceask Fiking and Beplagb Stobbs* 



Officer, 

Cease firing, 
Replace stores. 



No.l. 

Elevate, 
Lower. 
Coin. 
Enlace stores. 



" Cease firing,** " Beplace stores" No. 1 gives ^^ Elevate,*' 
and the gnii is laid luider metal by 4 and 5 ; lie then 
gives " Replace stores,** and the stores are replaced by the 
numbers who brought them up. 



To FoBM Dbtaghment Bear. 



Officer, 
Detachment rear. 



Ifo.l, 

Outwards turn. 
Double march. 
Halt. 
Front, 



" Detachment rear,** No. 1 doubles to the left rear of the 
platform, faces to the left, and gives the order " Out' 
wards turn ; " 2 and 4 turn to their left, 8 and 5 to their 
right. 

" Double march,** 4 and 5 followed by 2 and 3 wheel to 
the right and left, and when clear of the platform to the 
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rights and round Ko. Ts left fhonlder, 6, 7, 8, and 9 
comine np into their p]ac«fi ; when 2 and 3 have passed 
him. So. 1 gives ** Halt;' ^ Front;' and ehuigee his flank 
bj the 



To Chaxgi Rorxns. 



Ojficer, 



Change round*. 



No. 1. 



Change roundi. 



In changing rounds No. 2 becomes 4; 4^ 1; 1, 9; 9, 8; 
8, 7; 7,^\ 6,6; 5,3; 3,2. 

Modi of Coxtirsion or thi 64.pb. B.M.L. fbom thi 

32.PR. S.B., OB THE 8-INCH S.B. 

The mode of conversion consists in boring oat the old 
gnn and making a wronffht-iron tnbe to fit the casing 
thus prepared ; this tube is slightly smaller than the bore 
of the casing. When fitted into its place it is secured 
there by means of a cast-iron collar, screwed into the 
muzzle end of the casing, over a shoulder on the end of 
the tube ; a wrought^iron plug is also screwed through 
the casing underneath the chase and into the barrel, pre- 
venting any chance of the latter shifting round. Before 
putting the tube into the gun a wrought-iron cup is 
screwed into the breech end of it and the exterior is 
^* turned down " to a smaller diameter over a length of 
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abont 2^^ feet from the breech end ; then a spiral gas 
channel is cnt ronnd this " turned down " part, commnni- 
cating with star grooves cnt in the end of the barrel. 
Another tube is now " shrunk " over thi^ turned down 
part, and a gas-escape is cut right through the casing (that 
is, through the old S.B. gun at the breech end of it). By 
these means, although warning is given if the interior 
tube splits, yet the exterior tube prevents the gun from 
bursting. 

Pattebns. 

Two patterns of this gun, converted on the Palliser 
principle, are met with in the land service : 

64-pr. of 71 cwt. converted from 8-inch S.B. of 66 cwt. 
64-pr. of 58 cwt. „ 32-pr. S.B. of 58 cwt. 



Dbscbiption. 




58 cwt. Guns. 


71 cwt. 


C nominal * . 9 ft. 6 in. 


9 ft. 


jth \ of bore . . 8 ft. 0*45 in. 


8 ft. 7-27 in. 


( of rifling . . 8 ft. 5*46 in. 


8 ft. 0-27 in. 


Preponderance 6 cwt. 


6-376 cwt. 


Calibre . . . 6-29 in. 


6-29 in. 


Nominal weight 58 cwt. 


71 cwt. 


Grooves ... 3 


3 



^'^unito^'°^' } 1 in 40 calibres 1 in 40 
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Rifling. 

The rifling is the plain eroove rifling. The bottom of 
the eroove is concentric with the bottom of the bore : it 
is '73 inch wide at the top, '6 inch at the bottom* 



Venting. 

In the 71 cwt. gnn the old vent patch is removed, and 
the old vent closed with a wrongbt-iron screw plng, a 
new vent being drilled a little from the breech end. The 
58 cwt. gun is vented in the original position. 



Sighting. 

The 58 cwt. gun is provided with centre sights only, one 
centre hind-sight, and one centre fore-sight. 

The centre hind-sight is a short hexagonal scale, for nse 
np to 5^ or 2,000 jds. ; it works in a gnn-metal socket, 
fixed in the gun, and is provided with a set screw, and is 
graduated with degrees on the front face, and in yards on 
the rear face ; it has also a fuze scale on the right rear 
face ; the remaining three faces are blank. 

The cenire foresight consists of a pillar, collar, and 
socket of gun metal, a steel leaf and screw for fixing the 
leaf ; the socket is permanently fixed in a bracket attached 
to the gun ; the pnlar and collar each lock into it with 
a bayonet joint, so that when once the sight is in its 
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true position it cannot be removed without first raising 
the collar and turning the pillar ronnd a qnarter circle. 

The 58 cwt. gun of future issue will have a centre hind- 
sight, with a deflection leaf and a longer hexagonal bar 
than the foregoing, being graduated up to 12^ on the 
front face, and to 4,000 yds. on the rear face, and a fuze 
scale on the right rear face. It will also have a muzzle 
sight recessed into a dispart patch on the muzzle. 

The 71 cwt. gun has side sights only. 

The tangent scales (one on each side) are graduated 
up to 15°, and have degrees on the front face, yards up 
to 3,600 on the rear face, and a fuze scale on the right 
face. 

It has also two trunnipn sights (one on each side), simi- 
lar to the centre fore-sight of the 58 cwt. gun, fitting into 
gun-metal brackets, at^hed to the gun over the trun- 
nions by two screws. 

All the hind sights for these guns are set at an angle 
2** 16^ to make up for permanent deflection. 



PROJECTILES. 

Common Shell, Battering Shell, Shbapnell Shell, 

Case Shot. 

OoTMYion Shell is a thick hollow cast-iron shell, of 
elongated form, weighing 56 lbs. 14 oz. The fuze hole is 
of the &.S. gauge. The bursting charge is 7 lbs. 2 oz., 
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making the total weight 64 lbs. ; its length is 16 inches ; 
it is lacquered inside to prevent prematnre explosion ; it 
has three rows of copper stnds (three in a row) to fit the 
grooves. It is nsed against earthworks, buildings, ship- 
ping, and troops in mass. 

Battering Shell. — This shell is a pointed shell having 
no fnze hole in the head, which is of chilled iron. The 
faze hole is in the base of the shell. Gas-checks are 
used with this shell ; they are screwed on the base of the 
shell, Inr the fnze ; they are shaped something like an 
inverted saucer, and are used to mipede or prevent the 
gas rushing over the projectile by their expansion. Length : 
16 in. ; capacity, 2 lbs. 1 oz. ; weight, when fitted with 
ffas-check and plug, 90 lbs. 3 oz. Use : to penetrate well 
into masonry, dbc, <fec., and then burst. 

Shrapnell Shell is a thinner shell, its weight Q% lbs., and 
has a bursting charge of 9 oz. ; it contains 234 mixed 
metal bullets embedded in rosin. The head is of elm, 
covered with thin iron, and riveted to the shell ; it con- 
tains a fuze socket, which is constructed to take the O.S. 
fuze (or plug) at the top, and the primer at the bottom. 
An iron tube communicates with the powder chamber at 
the base of the shell, which is closed by a wrought iron 
disc ; it is weakened by three longitudinal grooves inside, 
which enables a small bursting charge to easily open it 
without interfering with the flight of the bullets. Its 
length is 13' 72 inches; studs same as common shell. It 
/> nsed ag&JnBi ti-oops and boats, and should be burst from 
^O to 100 j&rda in front oi t\i© o\)\<ec\.^ ^Aioording to 
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circnmstances, and from 20 to 10 feet above plane, and 
beyond the efPective range of case shot. It can be nsed 
np to 3,200 yards. 

Case Shot consists of a tin case strengthened internally 
by a disc of iron laid on the base, and by a lining of six 
iron segments and enclosing 50 balls of 8oz., packed in 
clay and sand. Weight, 49 lbs. 14J oz. ; length, 9*6 inches ; 
the segments are for protecting the rifling from the efPects 
of the sand shot ; an iron handle on top. Effective np 
to 500 or 600 yards. Used against troops, or boats at 
close qnarters. 

d2-ponnder S.B. ammnnition (except grape and case) 
can be fired from this gnn. 



FUZES. 



Oom/mon Shell, — Pettman's General Service, or Royal 
Laboratory, Mark II., percussion fuzes. 

For Siege Train, 9, 15, 20, and 30 second M.L. time 
fuzes, and B.L., Mark II., percussion fuze. ' 

Battering Shell, — Fuze percussion, delay action, for base 
of Battering Shell, 64-pounder. 

Shrapnell Shell, — 5, 9, and 16 second M.L. time 
fuzes, and B.L., Mark II., percussion fuze (in exce^tionAl 
cases). 

For descrijption of these fuze&y see fuxtUefr <ya» 
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32-PR. S.B. GUN DRILL. 
The 32-pr. gnn drill is tlie same as the 64-pr. gan drill. 



NATURES. 

There are eleven natures of this gun, varying in weight 
from 25 to 63 cwts. 

The gnn is conical in general form, and is cast in one 
piece ; consists of five principal parts : cascable, first 
reinforce, second reinforce, chase, and muzzle. 



SIGHTS. 

Millar's sights are used, consisting of hind-sight, and 
fore-sight of gun metal in front of second reinforce. 
The tangent scale of hind-sight is of brass, graduated tc 
5^, and fits into gun-metal block which is screwed on 
behind base ring. A wooden scale is also supplied 
graduated up to 8°. There are also quarter sights up tc 
8^ cut on base ring, and a notch in the swell of muzzle. 

Approximate rule for giving elevation for 32-pr. S.B, 
j^nB of 4f2 and 39 cwts. : give ^^ for each hundred jardi 
ap to 3^, over 8° give i^ for every larniAx^A. ^^xda. 
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PROJECTILES. 

Solid Shot, Gbafe, Case, Common Shell, Duphragm, 

Shrapnell Shell. 

Solid Shot. — ^A sphere of cast iron. Used against 
masonry, shipping, masses of men, &c., &c. Weight, 
31 lbs. 7 oz. 

Case Shot, — Iron cylinder with iron ends and iron 
handle, filled with sand shot, packed in shavings or saw- 
dust. Use : see 64-pr. Case. Effective np to 350 yards. 
Weight, 34 lbs. 13 oz. ; 66*8 oz. balls. 

CaffirCs Orape. — Consists of sand shot, held in position 
by four circular plates, pierced with holes, to grip the 
shot. The plates are held together by an iron spindle 
passing through them, which is made fast by a nut 
screwing on to head of spindle. Use : Same as case shot. 
EfEective up to 600 yards. Weight, 36 lbs. 12 oz. ; 93 lb. 
balls. 

Common Shell. — Common shell are about one-sixth of 
their diameter in thickness, and weigh about two-thirds 
weight of solid shot. They have a fuze hole of the 
common gauge, tapped throughout to take Pettman's 
L.S. fuze. The shell is closed by gun-metal plug, and 
the fuze is counter sunk, which enables the shell to be 
used as a shot. Used against men in masses, houses, 
shipping, &c. ; but they are chiefly used by bursting ^t» 
rest, when they act as a mine. B\iT«fcv[i^ODk»2c^<&0^"^«'^^'»'' 
Weight, 23 lbs. 1 oz. 
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Diaphragm Shrapnell Shell. — Thin caet-iron sliell, 
weakened by fonr grooves down sides, thickened at 
junction of diaphragm, thickened at fnze hole to support 
socket, and thickened at base to withstand shock of 
discharge. A wronght-iron diaphragm divides shell into 
two nneqnal parts, smaller forming powder chamber, 
larger filled with bnllets (lead and antimony) packed in 
cocJ dnst. Diaphragm has hole in centre through which 
gnn-metal socket passes to contain faze. Socket is flush 
with surface of shell. Through socket bullets and coal 
dust are put in, then bottom of socket is screwed in. 
Socket communicates with powder chamber bj fire hole. 
At side of shell there is loading hole to put in powder. 
The shell has gun-metal plug, with serge-covered wooden 
plug underneath, to prevent powder working in and 
filling up space for fuze. Bursting charge, 50 drs. Used 
against columns of men chiefly, but may be used against 
troops in line ; should be burst 50 to 20 yards in front of 
object, and 15 to 10 feet above plane. Weight, 28 lbs. 15 oz.; 
152 balls. 



WOOD BOTTOMS. 

Wood bottoms are used with these two shells to keep 

the fuze hole in the proper position in centre of bore. 

They are fastened on to the shell by a single expanding 

^n-metal rivet, which, being hollowed out at the base^ 

expanda into under cut hole in tlie diiQW.. 
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FUZES. 

Corwmon Shell, — Common time and Pettman's L.S. 
percnssion. 

Diaphragm 8h/ra/pnell Shell. — Diaphragm fuze. 
For description of these fuzes see further on. 



DRILL WITH 40-PR. R.B.L. GUN ON TRAVEL- 
LING SIEGE CARRIAGE. 

Tlie detachment consists of nine nnmbers, and falls in 
two deep. 

To Tell Off. 

Officer. No. 1. 

Tell off. 

At " Tell off'' No. 1, who is on the left of the detach- 
ment, takes a pace to his front, turns to his right and 
nnmbers himself 1 ; the right-hand man of the rear rank 
numbers himself 2 ; the right-hand man of the front 
rank 3, and so on to the left. 

After the detachment is told off, No. 1 ia^Yc^.^'^gi^^s^ ^"^ 
the left of the front rank. 
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The detacliment is marched into the battery, and 
halted in line, facing the parapet, and to the left rear of 
the platform. 

The detachment is now in the position of " detachment 
rear." 

To Take Post under Cover. 



Officer. 
Take post under cover. 



No. 1. 



Right turn. 
Double march,. 



The detachment, stepping off, wheels to its left at the 
left comer of the platform ; the front rank filing to the 
left of the gun, the rear rank to the right ; 2 and 3 
halting close to the parapet, and near the embrasnre ; 4 
and 5 forming npon their right and left, and the whole 
turning to tne right-abont together. No. 1 follows in 
rear of the detachment, keeping nnder cover as mnch as 
possible ; 6 and 8 go to the cartridge store (6 ontside), 
and 7 and 9 to the shell store (7 outside). 



To Tike Post it the Gun. 



Officer. 
Tahejpost at the gtm. 



No. I. 

Right turn. 
Double ma/rch. 
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Where there is no parapet, the detachment files on the 
gnn at ** Take 'post on the gun^^ Nos. 2 and 3 halting in 
line with the breech, 4 and 5 the centre of the trail, the 
whole in echelon outwards. No. 1 in rear of the gnn, and 
6, 7, 8, and 9 with the limber. 



General Duties. 

No. 1 commands, directs, or superintends boring and 
fixing fuzes, directs the gun into the line of fire when 
running up, and lays. 

No. 2 runs up, sponges (if necessary), rams home, and 
traverses. 

No. 3 runs up, removes safety pin, loads, rams home, 
and traverses. 

No. 4 runs up, attends to breech screw, vent piece, and 
tin cups when used; attends to side arms and supplies them 
to 2, and to elevating screw in laying. 

No. 5 runs up, attends to breech screw and vent piece, 
primes, makes ready, and fires. 

No. 6 supplies 3 with cartridges. 

No. 7 attends to fuzes and brings up projectile. 

No. 8 attends to cartridge store or limber, and serves 
out cartridges to 6. 

No. 9 attends to shell store or limber, and issues 
shells, tubes, and fuzes. 
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To Pbepibe fob Action. 



Officer, 
Tre^are for action,. 



No.!. 

Tre/pa/re for action, 
Examdne gun. 



" Tre/pa/re for action.'* 

The stores are brought up as follows : — 

No. 1, 6-ft. handspike, sights, and file for vent piece. 

No. 2, 6-ft. handspike, and assists 4 with side arms. 

No. 3, 6-ft. handspike and elevating screw ; he also 
removes apron and tampions. 

No. 4, 6-ft. handspike, sidearms, and snpport, tin cups 
in pocket, and tin-cnp extractor. 

No. 5, 6-ft. handspike, primers in pocket, tnbes in box, 
lanyard, oil can, and hemp. 

No. 6, two cartridge cases, which he leaves at the 
cartridge store or limber, bucket, filled, and brush, two 
drill cartridges for drill purposes. 

No. 7, fuzes, faze and shell implements. He obtains 
the fuze boxes from 9, having ascertained from No. 1 the 
nature of fuzes required, satisfying himself as to the 
correctness of fuzes and fuze implements. 

No. 8 prepares to issue cartridges. 

No. 9 provides a brush for cleaning shell, prepares to 
issue shells, tubes, and fuzes. He examines the shells 
carefolly, cleaning them if necessary, and removing 
burrs. He loosens the fuze hole plug of shells that 
fnll /be £nt isemed. 
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The stores having been brought np, No. 1 will satisfy 
himself that the fore-sights fit properly on the gnn, that 
the deflection leaves of the tangent sights work easily, 
and that the platform is properly swept. He receives 
reports from the numbers responsible of any irregu- 
larity or deficiency in connection with the gun, ammu- 
nition or stores. He ascertains that the breech fittings 
are properly put on and well oiled. 

Should the indicator ring require adjusting, he adjusts 
it in the following manner : — The vent piece is screwed 
home as for firing ; the lever and tappet ring are then 
removed ; the indicator ring is passed over the octagonal 
part of the breech screw, so that the arrow marked on it, 
or raised line, will correspond with a similar mark on the 
gun. If the arrows cannot be made to coincide, the in- 
dicator ring is to be so placed that the arrow on it will 
be to the left of the mark on the gun, as close as the cogs 
on it will permit. The tappet ring and lever are then 
replaced. 

These should be put on so that the lever ball will be 
resting on a cam of the tappet ring on the right side of 
the gun, in a convenient position for 4 to give two taps 
after the breech is screwed up. 

The side arms are laid down to the right of the gun 
and parallel to it, heads to the front, resting on the sup- 
port provided, sponge next the gun, and in line with the 
breech when the gun is run up. The sponge bucket ia 
placed near the sponge head. 

The handspikee are laid down \>e^^ \x^>Niv^ S*^ ^»k^ 
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side of the platform, close to the carriage, points to the 
front ; those of 2 and 3 ontside and about 2 feet in ad- 
vance of those of 4 and 5. No. 1 places his handspike 
parallel to the others, bnt in rear of the platform. The 
tin-cnp extractor is placed in a loop on the carriage. If 
the indicator, tappet ring, with keep-pins and lever, have 
been detached, 4 and 5 bring them np and put them on, 
nnder the superintendence of No. 1. No. 4 sees that the 
elevating screw is properly oiled ; 5 straps the tnbe box 
round his waist on the right side, and the primer pocket 
on his left side, doubling the lanyard in four and placing 
it under his belt. He fills the tube box with friction 
tubes, which he procures from No. 9. 

If the gun is to be prepared for drill only, 8 and 9 
provide two selvagees and a tackle. They hook the 
movable block to a selvagee passed through tne trail eye, 
and the standing end to one passed round a holdfast in 
rear of the platform. No. 6 provides two dummy car- 
tridges, 7 a drill shell, and 4 a drill vent piece. 

At " Exarrdne gv/n^** 4 moves the elevating screw handle 
until the axis of the bore is horizontal ; he then opens the 
breech by taking the lever handle in his right hand, back 
up, and swinging it round a half circle towards him from 
cam to cam ; this will strike a blow hard enough to move 
the screw, which is then unscrewed two turns, and the 
vent piece is released. 5 then steps in, and, with 4, lifts 
the vent piece out of the slot and lays it on the flat snr- 
Jaee on the top of the breech coil. 
^^ " OleaTf tromlSio* 1, 4 and & dxo^mV2tx<&^«ii^'^\dQe; 
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5 then takes the lever handle in his left hand, back up, 
and, turning the handle towards him, screws up the 
breech screw until it is home. 4 and 5 then go under 
cover. 

If No. 1 gives " Sponge mU" No. 2 provides himself 
with the sponge and sponges out the gun. At " Clears** 
4 and 5 act as before detailed, 2 passes the sponge over 
his head as he turns left about, replaces it, and goes 
under cover. 

No. 1 then directs 5 to fire a tube. 



To Load. 



Officer, 

Range yards. 

With load. 



No.!. 

Run up. Halt. 
With load. 



The gun is generally run up before loading. At " Run 
up^^ 2, 3, 4, and 5 take up their handspikes at the centre, 
with the hands next the parapet, backs up, the other 
hands at the small ends, back down ; 2 and 3 apply their 
handspikes horizontally over the spokes of the wheels in 
front, under the brackets close to the breast, and bear 
down; 4 and 5 use their handspikes as levers of the 
second order, under the rear part of the wheels ; all the 
numbers facing to the rear ; No. 1 applies the handiK^xks^ 
under the trail eye, and guides the ^qcdl \si^ ^^ ^^isssa ^ 
fire. As Boon as the wheels neaTVj \fira$?EL ^^ \ssi3Nfss:^ 
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No. 1 gives '* Halt,* slides his right hand, back up, to 
the centre of the handspike, and throws it to the rear. 
2, 3, 4, and 5 withdraw their handspikes, tnm inwards, 
lay them down, and go nnder cover. 

At " Load,** No. 1 gives No. 7 the natnre of shell and 
fuze reqnired, and dnring the loading fixes his tangent 
scale at the reqnired elevation and deflection. 

4 and 5 step in, nnscrew the breech screw and lift ont 
the vent piece ; 4 removes the old tin cnp with the ex- 
tractor, and 5 cleans the vent piece, if reqnired, and 
drops in a primer, worsted end down ; 4 and 5 then go 
nnder cover. 

2 and 3 then step in and place themselves in position 
for loading ; 3 receives a shell from 7, removes the safety 
pin of the fnze, and introduces the shell its own lengtn 
into the bore, point to the front ; 2 then receives the 
rammer from 4, and, assisted by 3, rams home the pro- 
jectile, their outward hands back nnder, inner hands back 
np ; 3 then tnms to his right, withdraws the cartridge 
from the cartridge case, places it in the bore, choke to 
the front, and goes nnder cover ; 2 presses the cartridge 
gently home, withdraws the rammer, replaces it, and goes 
nnder cover. 

Should '* Sponge out ** be given, 2 receives the sponge 

from 4, introduces it into the bore, and sponges ont in two 

motions; he then withdraws the sponge, cleaning the 

chamber well and hands it back to 4. 

2^0* 4 lilta the sponge (if required) with his left hand 

AaeJr nnder, tuming to the righ.t-d;>ou\> ^\xa ^<()eA «o^ and 



89 
DzlU with 40-PR ILB Ji. Gun. 



liands it to 2, waits for it, replaces it, and then takes np 
the rammer, hands it to 2, and goes nnder cover. 

As soon as the gun is loaded, 4 and 5 step in, 4 passes 
a tin cup down the slot, edge to the front, and presses it 
into the bore ; 4 and 5 then drop in the vent piece, 5 
screwing np the breech screw as before detailed, 4 (for 
additional secnritj) placing his hands on the top of the 
lever handle and giving two smart taps ; 4 and 5 then go 
nnder cover. 

No. 6 brings up a cartridge in its case, and places it oii 
the right of 3. While the projectile is being rammed 
home, he nncovers the case, and as soon as 3 has with- 
drawn the cartridge he removes the empty case. 

7 brings np a shell, having fixed the fuze according to 
No. I's directions, and hands it to 3. 

8 issues a cartridge to 6. 

9 issues a shell to 7. 



To Lay the Gun. 



Officer, 



JVb. 1. 



Elevate, Halt, 
Bepress. Halt, 
Trail, right. Halt, 
Trails left. Halt, 



3^^ 



No. 1 looks over the sights, E^^ym!^ \3Cim>kai^Ns^^s3sa3 
ing on the lever, 

i 
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2 and 3 pick up their handspikes and go to the end of 
the trail facing to the rear ready to traverse, 4 works the 
screw nntil ** Halt " is given ; 5 makes ready a tube. 

Afc " Trail rights'* 3 heaves over the trail, and at " Trcul 
left,** 2 heaves it over. 

N.B. — When the gun is monnted on Clerk's platform, 
at " Extreme right (or left),** 2 and 3 apply their hand- 
spikes, and, with 4 and 5, heave over the side pieces, 
drawing ont the iron bolts in rear for that purpose; when 
it is necessary to shift the trail plank, 2 and o, nsing the 
side pieces as fnlcmms, place the points of their hand- 
spikes under the trail handles, and raise the trail ; 4 
double-mans 2's handspike ; 1 and 5 shift the plank. 

If it is necessary to run back, 2 and 3 apply their 
handspikes in front of the wheels, using them as levers 
of the second order ; 4 and 5 take a purchase with theirs 
over the most horizontal spokes in rear and under the 
brackets, the whole facing to the rear. 

At drill, the gun is run back with tackle as with standing 
carriages. 

Should no order to fire be given when the g^n is laid. 
No. 1 gives the order " Under cover" 



To Makb Beadt and Fibe. 



Officer, 
Fire rov/nds. 



JVb. 1. 

JVb. Ready, 

\ Ho. Ewe* 
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No. 1 lowers liis tangent scale except wlien firing at a 
moving object, and gives ** Beady ;" 6 presses a tnbe into 
the vent with his right thumb, steps clear of the recoil, 
shifts the lanyard to his right hand and extends it, keeping 
his hand level with the vent, facing tbe gnn ; 2 and 3 lay 
down their handspikes, and with 4 go under cover. 

At " Fire,** 6 draws the lanyard strongly towards his 
body without a jerk, replaces it under his belt, and goes 
under cover. 



To Bun Back and Unload. 



Officer, 



Bun back. Halt 
Examine gun. 



At " Bun ha^chf** which No. 1 gives (at drill) imme- 
diately after the gun has been fired, the detachment double 
out, man the fall of the tackle arranged by 8 and 9 for the 
purpose, and haul the gun back. No. 1 scotching the right 
wheel and giving " Halt " when the gun is sufficiently run 
back. 

At " Examine gwn^* 4 and 6 unscrew the breech screw 
and take out the vent piece as before detailed ; 2 forces 
the drill projectile and cartridge through the bore with 
the sponge ; 6 and 7 receive them at the muzzle and carry 
them to the rear ; 4 and 6 replace the yQ\ifc^\!5ftRi«5iSi.^9*s^5s^ 
up the breech screw. 
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To Cease Fibino and Replace Stores. 



Officer, 

Oease firing. 
Replace stores. 



No.l. 

Exa/nvine gun,. 
Sponge out. Clear. 
Depress. Halt. 
Replace stores. 



At " Cease firing J Replace stores,** No. 1 gives " Examine 
gun,** whicli is carried onfc as before del^iled. At " De- 
press,** 4 lays tlie gun " Under metaV* At " Replace 
stores,** the stores are replaced by the Nos. who brought 
them up. 

N.B. — The above drill has reference to a detachment 
under cover, but is applicable, with trifling modifications, 
to the case where there is none, and the detachment takes 
post at the gun. 



To Form Dbtachicemt Bear. 



Officer. 
Detachment rear. 



No.l. 

Outwa/rd turn. 
Right-about turn. 
Double ma/rch 
Halt. Front. 



At '' J?etaehment rea/r^** No. 1 &o\)[b\QA V> \Xvft Uft rear 
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of the platform, faces to the left, and gives " Outward 
turn;*' 2 and 4 tnm to their left, 3 and 5 to their right. 

" Bouhle ma/rch,'' 4 and 6, followed by 2 and 3, wheel 
to their right and left, and when clear of the platform 
to the right, and round No. I's left shoulder, 6, 7, 8, and 
9, coming up into their places ; when 2 and 3 have passed 
him, No. 1 gives " Halt, Front,' and changes his flank by 
the rear. 



To Change Rounds in Action. 



Officer. 
Change rounds. 



No. I. 

Change rounds. 



In changing rounds No. 2 becomes 4 ; 4, 1 ; 1, 9 ; 9, 8 ; 
8,7; *?yQ', 6,6; 6,3; and 3, 2. 



To Change Rounds when Limbered up. 



Officer. 
Change rounds. 



No. I. 

Change rounds. 



In changing rounds No. 2 becomes 4 ; 4, 6 ; 6, 8 ; 8, 1 ; 
1,9; 9, 7; 7,6; 6,3; and 3, 2. 



u 
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To Unlimbee. 

This must be done when the gan is in the firing 
trunnion holes. 



Officer, 
UnUmher, 



No.l. 

Prepare to unUmher. 

Uft. 

Lvmberf drive on. 

Lower. 



" Prepare to imlimherf** No. 1 nnkejs the keep chain, 
and with 2, 3, 4, 5, 6, and 7, stands to the trail, 2 and 3 
nearest the gun. 

If there are no horses, 9 ffoes to the shafts, and 8 to 
the splinter bar on the near side. 

At ** Liftf** the trail is lifted clear of the pintail ; at 
" lAmhery d/rive on,^* the limber moves on, and at " Lower,** 
the trail is lowered to the gronnd. 



To Limber Up. 



Officer. 
Limber tip. 



No.l. 



Prepare to Umber up. 
Uft. 



The several Noa. place themaeVr^ «& ioie tmlimberingy 
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and at " TAft^^ lift the trail nntil the muzzle rests on the 
ground ; they then close in towards the breech and haul 
down the trail when the limber is in position for limber- 
ing np; No. 1 keys np, and the detachment forms the 
order of march as hereinafter detailed. 



Position of Detachment when Limbered Up. 

In Order of March* 

No. 1 in line with the point of the near shaft and two 
yards on the left of it. 

2 and 3 in line with the axle-tree of the gun carriage. 

4 and 5 in line with the centre of the trail. 

6 and 7 in line with the axle-tree of the limber. 

8 and 9 in line with the splinter bar. 

The Nos. stand covering one yard from the wheels. 

In Front. 

Two deep, two yards in front of the shafts or the 
horses' heads. 

In Bear, 
Two deep, two yards in rear of the mnzzle of the gnn. 

Bight or Left 

Two deep, in line with the gun ailfe-tt^^^ wsl^ ^vat^ Ha 
the right or left oi the wheel. 
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Chanoe or Position or Detachments. 

To Form the Order of March from Detachneut Front, 
Officer. No. 1. 

Form the order of m^irch. Right turn. Double march. 

" Bight twn. Double m/irch.** No. 1 turns with the 
detachment ; 2 and 3 wheel to their right and open ont ; 
each nnmber halts when at his post : they tnm to the 
front together, looking to 2, who tarns about immediately 
he arrives at his post. 

To form the Order of March from Detachment Rea/r^ 

Mighty or Left. 

Officer. No. 1. 

Form the order of m^arch. Left turn. Double m^j/rch. 

When the detachments are in rear or on the right th^ 
proceed direct, but when on the left they countermarcn 
to the left ; No. 1 heads the rear rank. Each No. halts 
when at his post. 

To Chanoe from Front to Bear. 
Officer. No. 1. 

Detachment rear. Bight turn. Double ma/rch. 

Bea/r turn. 
lUglit iwru. Halt. Front. 



47 

DriU with 40*PB. B.B.L. Gun. 



When the detachment is clear of the gnn it tnms to 
the rear ; when in line with the position of " Detachment 
rear^^ it tnms to the right, and when in rear of the 
mnzzle it halts and fronts. 



To Change from Rear to Front. 



Officer. 
Detcbchment front. 



No.l. 

Sight turn. Double march. 

Front turn. 

Left turn. Halt, Front. 



When the detachment is clear of the gnn it tnms to 
its front; when in line with the position ^^ Detachment 
front ^^ it tnms to its left, and when in front of the 
leading horses it halts and fronts. 

To Change from Eear to Eight or Left. 
Officer. 

Detachm/ent right {or left). 



No.l. 

Bight {or left) turn. 
Double march. 
Front turn. Halt, 



The detachment turns to its front when one yard clear 
of the gun wheel, and halts when in line with the axle- 
tree. 
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To Form Detachment Bear from the Order of March. 



Officer. 
Detachment rear. 



No.l. 

Bight about tv/rn. 
Double march. 
Halt. Front. 



2 and 3 close to the centre and wheel to their left, 
marking time when opposite the o£E wheel and two yards 
from it; as soon as the detachment has closed up it is 
halted and tamed to the front. 



To Form Detachment Front from the Order of March. 



Officer. 
Detachment front* 



No.l. 

Double march. 
Halt. Front. 



No. 1 doubles ont two yards in front of the near shaft, 
turns to his right, and gives " Double march." 8 and 9, 
followed by the other numbers, double out. As soon as 
8 is clear of the shafts he inclines towards 9. When 
8 and 9 arrive in line with No. 1, they wheel to their 
left and mark time ; when the detachment is closed up, 
No* 1 gives ** Halt. Front," turning to the front himself 
a^ tflie game time. 
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To Shift fbom Trayelling to Firing Trunnion Holbs. 

This must be done while the ^n is limbered up. 
Strength of detachment — one gun detachment. 



Officer, 

Shift from travelling to firing 
trunmon holes. 



No. I, 

Prepare to shift the gun, 
Prepare to hear dovm. 
Bear down. 
Come up. 
Prepare to lift. 
Lift and heave. 
Prepare to hear down. 
Bea/r down. 
Come up. 



a 



Prepare to shift the gun** — 2, 3, 4, and 5 cast loose 
side arms and handspikes, and unbuckle straps, should 
the gun be so secured ; 2 and 3 take off cap squares ; 4 
and 5 scotch the gun wheels with handspikes ; 4 in front, 
5 in rear. 

" Prepare to hear down.** — 2 places his handspike in the 
bore ; 4 passes a handspike across 2's to 5 ; 8 and 9 make 
fast two drag^ropes to the breech, and pass the ends 
towards the muzzle; 3, 8, and 9 then double-man 2*s 
handspike. 

" Bear down** — 2, 3, 4, 6, 8, and 9 bear down ; 6 hands 
the roller to No. 1, who places it as near ^ja^ '^'eRsi^^*^^'^"^^ 
centre of grsmty and giyes, 
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" Oome tip" 

" Prepare to lift** — 4 crosses his handspike under that 
in the bore to 5 ; 1, 6, and 7 man the ropes. 

'* Lift and hea/ve,** — The bends of the arms are placed 
under the handspikes ; the gun is raised out of the 
travelling holes and hauled forward until the trunnions 
» fall into the firing holes. The handspike men should 
r keep their eyes fixed on the gun, so as to be prepared for 
its descent. As soon as the gun is in the trunnion holes 
the drag-ropes are cast off bj 8 and 9. 

^^ Prepare to hear down.** — i reverses his handspike, 
and places it over that of 2. 

" Bea/r down** — 6 withdraws the roller, and straps it on 
the carriage ; 7 puts in the elevating screw. 

** Oome up** — The handspikes are withdrawn and laid 
down. 



To Shift from Firing to Travelling Trunnion Holes. 

The operation of shifting from firing to travelling 
trunnion holes is the converse of the above, but the 
roller should be placed close up to the cleats on the bed of 
the carriage. The breech can be raised with handspikes 
to enable the roller to be withdrawn. The gun is secured 
bj straps to the carriage for travelling. 
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Length 



Dbscbiption of 4iO-pb. R.B.L 

Calibre (t.e., diameter of grip) 

Nominal Weight 

Preponderance ••• ••• 

^ of barrel ••• ••• ••• 

J of powder chamber 
1 of shot chamber ••• 
V total nominal 
r grooves, number ... 

Rifling < uniform 



Gun. 35 Cwr. 

4-76 in. 
35 cwt. 
4 cwt. 3 qrg. 
8 ft. 10-375 in. 
13-5 in. 
7 in. 

10 ft. 1 in. 
56 

1 tarn in 36*5 
calibres 



{ 



Construction. 

The gun consists of an A tube, breech piece, B tube, 
trunnion ring, and three coils. 



Parts. 

The vent piece is a block of wrought iron or steel for 
the purpose of closing the breech. The vent passes ver- 
tically through it as far as the centre, and is then bored 
horizontally in a position coinciding with the axis of the 
bore. 

The breech screw fits the thread cut in the breech piece, • 
its object being to send home and retain the vent i^i<^e.<^ W 
its proper position. 

The tappet ring is fitted on t\jL© oc\»acrQs2^ ^^ws^* ^ "^ 



52 
DriU with 40.FII. R.B.L. Onxi. 



breecli screw, on which it acts as a wrench, the power 
being commnnicated through its projections from the 
tappets on the lever. 

The lever fits on the breech screw behind the tappet 
ring ; it is free to revolve ronnd the breech screw, bat is 
prevented from falling off by two keep pins working in 
Grooves. The object of the lever and tappet arrangement 
IS to gain a powerful momentum in tigntening up and 
relaxing the vent piece from its seat in the gun. 

The inddcator ring is a thin narrow ring of wrought 
iron fitted on the breech screw in front ol the tappet 
ring ; it must be so adjusted on the screw that when the 
vent piece is home the raised line of brass or arrow on 
the ring will coincide with or be slightly to the left 
of the mark on the breech. 

The breech hush is a ring of copper screwed into the 
end of the powder chambOT bv means of the facinir 
implemente. /^ 

The vent piece copper ring is a corresponding ring on 
the face of the vent piece. The object of these rings is to 
prevent the escape of gas ; they are coned in opposite 
directions so as to fit closely into one another. 

During continuous practice with 40-pr. B.B.L. g^nns, 
the vent pieces should be changed at the end of every 
15 rounds; the vent piece not in use is thus allowed 
time to become thoroughlv cool, and opportunity should 
then be taken to examine it carefully with reference to 
the state of the copper rings, &c. 
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BiFLINO. 

The rifling is the Armstrong poljgroove. 

Depth of groove to '06 inch. 

Width of groove '166 inch 

Width of landfi 'linch. 



Venting, 

The vent passes vertically down the centre of the vent 
piece, and is continued at right angles in prolongation of 
the axis of the bore; the vertical portion is partiaJlj 
bushed with copper. 

Sighting. 

The gun is provided with four sights, viz., 2 tangent 
scales, and 2 tmnnion sights, one of each on each side ; 
the former being graduated (in the latest pattern) to 16°, 
and furnished with sliding leaf heads. The tangent 
sights are set in the gun at an angle of 2^ 16' to compen- 
sate for the drift ; they are provided under the cross- 
head with an " elevating nut," by turning which any 
number of minutes of elevation less than IV may be 
given. 

The trunnion sights are of the " drop " pattern, and 
secured by a bayonet joint. (See 64-pr. trunnion sights.) 

Tangent sights are interchangeable fox «XV ^qsa ^ "^^^^ 
same nature. 



f 
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The bars of the tangent sights are 4-sided — 

Front side — degrees. 

Bear side — yards (up to 3,800). 

Bight side — fnze-scale. 

Left side — blank. 

Velocity. 
Muzzle velocity, 1,180 feet. 

Fuzes. 

i20-seconds,B.L.O. for common b segment. 
16 „ with Detonator for all shell. 
9 „ B.L.O. for all shell 

Percussion, B.L. Mark II., for all shell, acting on graze 
or impact. 

Primers for vent pieces are used with these gpins. 

BULIS FOB COBBBCTING EbBOBS IN ElEYATIOK A5D 

Deflection. 

Elevation. — ^Up to 500 yards 1 minute of elevation 
makes a difference of 10 yards in range; from 500 to 
2,000 j&rdB, 7 yards; from 1,000 to 1,600, 6 yards; 
AcJazz 1,600 jarda upwards, 5 yaxda. 
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Deflection, — Bednce the error to inclieB and diyide bj 
number of Imndreds of yards in tbe range. 

Example, — A projectile fired at 1,400 yards range falls 
50 yards short, and 4 feet to right of object, find correc- 
tions for elevation and defiection : 

1. — ^Elevation mnst be increased -^ = 8 minutes. 

2. — Deflection would be ^^^* minutes «= ^ = 3 

minutes left. 

Pbojectilbs. 

These projectiles are lead-coated ; they are placed in a 
chamber at the breech large enough to admit diem freely ; 
the gun is polygrooved, and the force of the explosion 
compresses the lead-coating into the grooves, and thus the 
necessary rotation is given. 

Common and Shrapnell shell are similar in construction 
to those for 64-pounders, but of course have no studs. 

The Common Shell is 13'56 inches in length, and weighs 
empty 38 lbs. 5 oz. The bursting charge is 2 lbs. 4 oz. 

Shrapnell is 12*4 inches in length, weighs 89 lbs. The 
bursting charge is 3 oz., and it contains 162 bullets. 
It shoidd be burst from 60 yards to 80 yards in front 
of object, and 20 to 10 feet above plane. Primers for 
Shrapnell Shell of all rifled guns consist of a gun- 
metal cylinder, having a screw thread and two slots 
cut into the head, to enable it to be screwed into the 
shell. The top is furnished with a cu.^^\i3Bs^^ ^«?^^»»^ 
pierced with three holes lea&m^ 'Ya\ft ^ Omws^crs*^ "Si^ 
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ih powder, the bottom being slightly closed by a brass 
nng and a disc of shalloon. They serve to carry the 
lash of the fnze to the charge, and prevent the powder 
from working np into the fnze socket. Effective np to 
8|500 yards. Use : see 64-pr. Shrapnell. 

Segment Shell, — The shell is a thin cast-iron shell cast 
withont a base, and weakened by grooves in the head and 
body. Cast-iron segments are bnut np on cast-iron disc, 
leaving hollow space in the centre, and forming interior 
lining to shell. In the operation of coating the lead flows 
between the segments throngh a hole in the shell, and 
Qins binds them together. The base is also soldered on 
k> the bodj by the lead-coating. Segment shells shonld 
be fired with percussion fuzes close np to object. Use : 
Igainst troops in column or behind thin wall. Length, 
10-62 inches. Weight, 39 lbs. 7 oz. Effective np to 
2,500 yards. Bursting charge, 13 oz. 

Case Shot — The Case Shot is similar to 64>.pounder 
Case ; but to prevent projectile going too far in ramming 
bome, either lead rings or studs are placed round the base 
of the shot. They are not intended to take the rifling. 
Elffective up to about 300 yards. Use : see 64>-pr. case. 
Weight, 31 lbs. 8 oz. 

Solid Shot — The 40-pounder gun has a solid shot for 
practice only. 

The Shrapnell Shell can be distinguished by its pro- 
jecting socket. The Segment Shell is much shorter than 
the common shell, it can be further distinguished from 
^ common ahell by looking at t\iQ \>8«q N^rhiere it can be 
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seen that the lead-coating extends further than in the 
common shell, as the base is secured by the lead-coating, 
also by unscrewing the plug and feeling for the grooves 
in the head with a bent wire, the segment shell may be 
recognized. 

Tin Cups. 

Tin cups are used with the 40-pr. B.L. gun for practice 
to prevent the escape of gas ; they have a rim '32 inch 
deep which is pressed back by the explosion of the powder 
against the sides of the bore, thus preventing the gas 
from getting behind them. They have a central hoJe, 
which allows the flash from the tube or primer to reach 
the cartridge. 

Primers. 

Primers for B.L. guns are tubes of leather paper, about 
2| in. long, driven with mealed powder and pierced like 
a tube, having strands of red worsted attached, which 
keeps the primer in the hole of the vent piece. 
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REPOSITORY DRILL. 



A detachment for ixuitniction should consist of 19 Nos., 
md is formed up and told off as for M.L. gun drill. 
(A gnn of about 58 cwt. is lying on the ground.) 

. 

To Taeb Post fob Exiboise. 

Take post 

Might (or left) turn. 

Double ma/rch. 

Halt. 

In/wards turn, 

^* Take post,'' ^^ Bight (or left) turn,** ** Double march,*' 
** Halt" " Irma/rds turn.** 

The detachment is marched and halted so that the 
even Nos. are on the right of the gnn and the odd on the 
left, 2 and 3 in line with the muzzle, the whole facing 
inwards. In this position they are instructed in the gene- 
ral duties of the Nos. when engaged in moving guns, 
and in the names and uses of the various stores em- 
ployed. 

Qekebal Duties. 

2, 3, 4, and 5. Muzzle handspikemen. 
^ and 7, Place short skidding, BcoVsihes^ rollers, fol- 
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cmmB for the liandspikes or levers, and assist to lash' 
steadying handspikes. 16 and 17 assist when required. 

8 and 9. Place and attend to steadying handspikes, 
make arrangements for slewing the trunnions, and snpply 
6 and 7 witib rollers, if not engaged in steadying the gnn. 

10 and 11. Place drag-rox)es on mnzzle and breech, the 
former on the mnzzle, the latter on the breech. 

8, 9, 10, and 11. Place long skids and planks. 18 and 
19 assist when required. 

12, 13, 14, and 15. Breech handspikemen. 

When two parbuckle ropes are used, they are fixed by 
6 and 12, 7 and 13 ; 12 and 13 fix the standing ends, 
6 and 7 pass the running ends round the gun. The even 
Nos. haul on the muzzle, the odd on the breech, the lowest 
Nos. next to the gun ; 2 and 3, or 2, 3, 4, and 5 assist 
with handspikes and scotches on their own sides. 

When one parbuckle rope is used, 6, 7, 12, and 13 pass 
it round the gun in rear of the trunnions the requisite 
number of times, and 13 either makes it fast to one of 
the trunnions, or holds on to the end, as required. 

In fixing tackles, 10 and 11 fix the standing blocks, 
12 and 13 the movable. 

Before commencing any exercise it should be ascer- 
tained that the men know their several duties, bj proving 
the Nob. thus, " Muzzle handspikemen" " Frove" &c. 
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Stores Required. 

# 

' The following stores should be brought np by the Nos. 
'irho are to tise them, viz. : — 

liandspikes by the handspikemen. 

m 3ft. X 6 in. X 9in.\ 

8 3 ft. X 6 in. X 6 in. -^^^ ^* ov;^^;«« 

« 3 ft. X 4 in. X 4in. P^^« ^^ ^^^^^^'^ by 6 and 7, as- 

S 3ft. X Sin. X Bin.] \ gisted by 16 

4 large ^ and 17. 

scotches 



••• ••• ••• 

• • • • •• 

••• •«( ••• 



••• ••• 



/ 



4 medium 
4 small 

2 drag-ropes by Nos. 10 and 11. 

Parbuckle ropes, tackles, orselvagees, 

if required by Nos. 12 and 13. 



To Arrange Stores. 

Arrange Stores, 

'' Arromge stores,^^ the handspikes are laid down in rear 
of the Nos. who brought them up, the points of the hand- 
spikes inwards on the right side of the handspike Nos., 
at right angles to the gun. The skidding also in rear of 
the Nos. who provide it parallel to the handspikes, the 
scotches alongside the skidding. 

The drag-ropes in rear of the Nos. who brought them 

E7/t 
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Different Orders of Levers. 

In the following exercises the commands to Tue the 
handspikes in the " Isi Order " or " 2nd Order " will be 
given, by which it is to be nnderstood that the hand- 
spikes are to be applied as levers of the 1st or 2nd Order 
of the lever. 

The portion of the handspike between the power and 
the fulcrum is called the lever, between the weight and 
the fulcrum, the counter lever. 



Levers. First Order. 

When the fulcrum is between the weight and the power 
applied to move it, the handspike is used in the 1st Order 
of the Lever. 



Levers. Second Order. 

When the weight is between the power and the fulcrum, 
the handspike is used in the 2nd Order of the lever. 



To RiisE A Gun on to Skidding. 

When handspikes can be applied under the chase. 
In raising a gun on to skidding the jdji^liJa ^^sss^:^^ 
raised first. In lowering the coiitt«.Tj. 
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4^ 



With handspikes, 1st Order, 
Prepa/re to raise the muzzle, 
Bea/r down. 
Come up, 
Scotch up. 

With hcmdspikesj 2nd Order, 
'Prepa/re to raise the m/uzzle, 
► Lift, 

Lower, 
Scotch up. 
Arrange stores. 
Take post, 

^ old ^ ^^ \ Prepare to raise the breech. 

Bear down (Lift), 
Come up (Lower), 
Scotch up. 

The mnzzle is first raised aa giving a lighter lift. 

" With ha/ndspikeSy Ist Order,** " Prepare to raise the 
ni/uzzle,** — 6 and 7 each place a skid parallel to the gnn^ 
within a few inches of the mnzzle ; 2, 3, 4, 5 take np 
their handspikes, and place the points with the bevelled 
sides down under the chase, nsing the skids as fnlcmms. 

" Bear down" — The Nos. bear down on the ends of the 
handspikes, and as the gnn rises 6 and 7 pnsh scotches, a 
3-inch piece, or any other skid for which there may be 
room, under the gnn. As soon as this has been done 
^^^/^fife up " 18 given^ the handapikemen. «1U)W the ends of 
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their handspikes to rise, and remove them ; 6 and 7 at 
once re-arrange the fnlcmms, the handspikes are again 
applied, and " Bear down " again given ; 6 and 7 get a 
piece of skidding nnder the gun near the centre of gravity ; 
when the gun rests on the skidding, " Come t*p," " Scotch 
ttp " is given. 

If necessary, in raising the mnzzle or breech, 12, 13, 
14, and 15 will be ordered to donble-man the handspikes 
of 2, 3, 4, and 5, or the reverse. 

When the mnzzle is sufficiently off the ground, " 2nd 
Order, Trepa/re to raise the muzzle,** may be given, when 
2, 3, 4, and 5 will place their handspikes, bevelled sides 
up, well under the gun, using the ground as a fulcrum. 
" Lift.** — They lift until " Lower ** is given, and the weight 
is taken by skidding, as before. When the muzzle has 
been raised sufficiently high, the gun is scotched up on a 
skid, near the centre of gravity. 






By Ist Order*' )^^ Prepare to raise the breech,** — 12, 
„ 2nd „ " J 13, 14, and 16 use their hand- 
spikes as directed, 6 and 7 supplying fulcrums if necessary ; 
the breech is raised, and a skid is placed in rear of the 
centre of gravity. 

" Come up,** or " Lower.** — The weight is allowed to 
descend on the skid, and at " Scotch up ** 6 and 7 scotch 
up. 

The muzzle and breech are now raised alternately by 
the handspikemen, 6 and 7 building up under the gun, 
and taking care that the base of the supports is firm, and 
neither likely to sink nor torn over> 
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When heavy g^nnB are raised on skidding, they should 
act have a greater slope to the front or rear than 3 
degrees. 



To Boll ▲ Gun off Short Seiddikg. 

Prepa/re to roll the gun to the right (or left). 
Heave. 

" Prepare to roll the gun, to the right {or left).** — 6 or 7 
will remove the scotches from their side ; 3, 5, 13, and 15, 
or 2, 4, 12, and 14, assisted if necessary by the other 
luuidspike n ambers, prepare to roll over the gun by 
placing their handspikes under it. 

" Heave,** the Nos. lift on their handspikes, and the 
gun is thrown on the ground. 



To Abbakge Stores. 

Arrange Stores. 

Arrange Stores. — ^The handspikes, &c., are placed as at 
the commencement of the exercise. 

To Baise ▲ GUH OH TO SKTDDIira. 

When liandspikes cannot be applied ujider the chase, as 
'naj^ be the case when the gim biaa sunk into the ground. 
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Ist Order. 

Prepare to raise the muzzle. 

Bear dovm, 

Oome up, 

Scotch up, 

" l*^ Order y^ " Prepare to raise the mMzsle,** 6 places 
6 in. X 9 in. skid on its edge, in front of the mnzzle, as a 
fnlcmm for tlie handspikes of 2 and 3 ; 4 and 5 donble- 
man these handspikes, which are placed bevelled side 
down, in the bore of the gun. 

" Bear dovm,*' " Oome up" " Scotch up" as before. 

Or, 6 may be instructed to place a handspike or a skid 
in the bore, and the handspikes of the muzzle Nos. be 
placed under it, to lift either by 1st or 2nd order of the 
levers, as they did under the chase of the gun. 

To Baisb a Gun with a Lbveb. 

Prepare to raise the rrmzzle. 

Bear down, 

Ooms up, 

Scotch up. 

Adjust the fulcrum. 

Fresh purchase. 

Bear down* 

Oom^ up, 

Scotch up. 

Stores as before, also a 10-foot or 12-foot lever, which 

r 
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is broxLglit up by 2 and 3, and is placed in prolongation of 
Ijhe gun, point towards the muzzle. 

*• Prepare to raise the muzzle" 2 and 3 lift tlie small 
nd of the lever, 4 and 6 the point, which they rest on 
he mnzzle of the gun nntil 6 and 7 have placed a fnl- 
mm for it ; they then place the point either in the bore 
»f the gnn or under the muzzle, and 2, 3, 8, 9, 10, 11, 4, 
Old 5 prepare to bear down, 2 and 3 being at the small 
nd, the other numbers placing themselves in order 
owards the point. 
" Bear down,** Ac, as before. 

When the fulcrum has to be raised, ^^ Adjust the 
fulcrum ** or ^^ Fresh purchase,** 4i and 5 lift the point of 
tlie lever on to the top of the gun, 2 and 3 attending to 
ilie small end. 

In raising the breech, 12, 13, 14, and 1 5 take the place 
of 2, 3, 4, and 5, the other Nos. as before. 



To Lower a Gun with Handspikes ok Lever. 

The same words of command are given, and the same 
duties performed by the Nos. as in raising ; 6 and 7 are 
to be instructed to arrange the skidding and f ulcrums, so 
that the weight shall be received on the former before 
the small ends of the handspike or lever have risen too 
high, to prevent the f ulcrums turning over. They should 
at all times be ready to scotch up when ordered. 
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To Slew the Trunnions of a Gun 

Is to turn the gun on its axis, so as to bring the trun- 
nions into any reqnired position. 

The tmnnions may be slewed, to bring them horizontal 
or vertical, by attaching a lever or handspike to a trun- 
nion, in the same manner as is done in steadying a gun, 
and scotching up under the gun with a piece of iron, or 
gi*eased scotches,* on the side towards which it is to be 
turned, or by passing the bight of a rope round the gun 
once or twice, and placing the point of a lever or hand- 
spike through it, and bearing down or lifting up, using 
the gun as a fulcrum, the ends of the rope being held to 
prevent them slipping, the gun being scotched as before. 
Two levers may be employed in this way at the same 
time, in concert with that on the trunnion. The friction 
of the gun on the skids should be reduced as far as pos- 
sible by skidding the gun on oak and watering the skids. 
With very heavy guns, to still further diminish friction, 
greased iron plates may be interposed between the gun 
and the skids. 

Should the greased scotches be forced from their posi- 
tion in slewing, they should be secured by placing a 
handspike or lever across both of them and lashing it. 
With the heavier natures the trunnions may be slewed 
with a gyn or overhead tackle, lifting jack or lever 

* The iron point of a picket or hoot ol «k ^s^j^-x^^^ ^mjww^^^^^^ 
li^ht^jBA 



«.! 
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d under a tmnnioii, or bj using two or more levers 
d as previonsly described. 

ess tne axle of the gnn is horizontal the gnn will 
il towards the lower end. 



To Slew a Gun End fob End 

"io tnm it round, not allowing it to revolye on its 
ir axis. 

dding is placed nnder the gnn, as near the centre 
vity as possible, and a lever put in the bore ; 8 and 
th handspikes prevent the gnn rolling as the mnzzle 
earned round in the direction required ; the skidding 
'justed as necessary by 6 and 7. 



To Cut a Gun. 

: To cut a gun is to cause it to move horizontally, with, 
rolling, by moving breech and muzzle alternately in 
required direction. 
Heavy guns up to 12 tons can be cut by a lever placed 
the bore. 
The skids on which the gun to be cut rests should be 

to its centre of gravity. 
The end of the gun opposite to that to be moved should 
scotched up. 
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To Pinch a Gun. 

Pincliing is the operation of moYing a gnn by a small 
heave of the handsp^e, without allowing it to turn on its 
axis. 

It is only applicable to the lighter natures. 

If a gun resting on skids is to be pinched sideways, a 
steadying handspike is first placed, as in slewing trunnions. 
Two handspikes are then held with their points close to 
the gun, bevel under, one resting upon each skid, on the 
side opposite to that towards which the gun is to be 
moved. At " Bear down,^^ the small ends are brought 
down, and the gun moved as described in the preceding 
paragraph. 

When the breech is pinched back, as when on an 
inclined plane, a handspike must be applied as a scotch 
at the opposite side of the chase, and when the muzzle is 
pinched backwards or forwards at the opposite side of 
the breech. 

To Row A Gun. 

Rowing is the operation of moving a gun in the direction 
of its length. 

The handspikemen on each side apply their handspikes 
on the skids on which the gun rests,* under the gun, as 
levers of the 1st Order, the small ends being in the 
direction it is intended to move the gun ; a drag-rope is 

*It will generallj be necessary to place «sl\x«i \.\i\&rQL\!A \at^QB&».^\«c^»*s«*- 
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attached to the breech or muzzle, as required, to be 
hauled on hj all the remaining Nos. of the detachment. 

At " Bow " and " Heave " the Nos. bear down and 
bring the small ends smartly in a direction opposite to 
that in which the gnn is to move, moving together as in 
I'D wing a boat ; the Nos. on the drag- rope hanling at the 
same time. 

If possible, the gnn shonld have a safe inclination in 
the direction it is to move. 6 and 7 attend to scotching 
up. 

To Paebucklb a Gun. 

Parbuckling is the operation of rolling a gun by means 

of ropes (parbnckle ropes) passing round it, whicn opera- 

• tion may be performed when the gun rests on skidding 

sufficiently high to allow of its trunnions revolying 

without touching the ground. 

As the breech is larger than the chase, it advances more 
rapidly, which must be corrected from time to time. 
This is done either by scotching up the breech and hauling 
forward the muzzle, or sometimes, when on an incline, by 
scotching up the muzzle and pinching back the breech. 
Neither should be done too much, otherwise the trunnion 
will be stopped by the skid. 

Pinching back the breech can only be done with the 
smaller natures. With heavy guns the muzzle has always 
^ be cat or izanJed forward. 
A ^n may be parbuckled — 
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1. By a single parbuckle rope either passed rotind the 
gun a certain number of times, and secured to a trunnion, 
or else passed round the gun in the ordinary way, and 
made fast to a holdfast. 

2. By a single running parbuckle rope. 

3. By two parbuckle ropes, one in front and one in 
rear of the C G. 

With a single standing parbuckle the running end 
comes off next to the breech. 

With a single running parbuckle the running end (that 
hauled on) comes ofE next to the trunnions. 

In all cases, in parbuckling a gun upon an incline, the 
running end of the parbuckle rope should come off above 
the gun: in parbuckling down an incline, the reverse 
when two parbuckle ropes are used, but the same when 
one is used, made fast to one trunnion. 

Two parbuckle ropes should invariably be used when 
the incline is greater than 10^ 

In parbuckling, the longer axis of the gun should ^e 
kept horizontal; the muzzle may be brought up suffi- 
ciently by placing an oak plank on the skid. The trun- 
nions should also be kept as close to the breech skid as 
possible, leaving sufficient room to prevent the rope from 
cutting the edge of the skid, so that the muzzle may be 
moved easily backwards or forwards as required. 

In placing skids for parbuckling, they should be slightly 
lower than the skids on which the gun is resting. 
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Place sJeids, 

Fix parbuckle rope (or ropes), 

Unscotch, 

Taut, — Heave. 

Halt 

Scotch up the breech, 

Fonoard the muzzle. 

Halt. 

In addition to the stores before detailed, the following 
stores are bronght up : — 

2 and 3 bring up a lever. 

8, 9, 10, and 11, two parbuckling skids. 

12 and 13, parbuckle rope or ropes. 

On Level Oround, 

" Place skids " — The parbuckling skids are placed so 
as to overlap those on which the gun rests about 6 inches, 
and should be placed at about 3 feet apart, that of the 
breech about a foot from the trunnion ; if there is any 
difficulty in placing them thus, the muzzle and breech 
can be lifted alternately, and the skids launched under 
the gun, or the long skids may be made to abut against 
the short ones, and other pieces of skidding be used to 
break joint, and prevent the gun slipping down between 
them. 

" Fix parbuckle rope.** — In the case of a standing par- 
buckle rope, it is passed round, the gun by 6 and 7 four 
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or five times, and then made fast to one of tbe trunnions 
by 12 and 13 ; in the case of a running parbuckle rope, 
three turns may be taken ; and 12 and 13, assisted by 6 
and 7, if necessary, hold on at the end; these I^os. keep 
the rope in its proper position on the gun. 

" Unscotch,^* — 2 and 3 unscotch the gun. 

" Taut,'' — " Heave*' — ^The former is only a caution for 
the Nos. to stretch the rope, and to be ready to heave 
together. 2 and 3, or 2, 3, 4, and 5, assist to roll the 
gun over with handspikes, and place scotches, &c. The 
other Nos. not specially employed heave on the rope. 

When it is necessary to bring the muzzle forward, 
** Halt," " Scotch up the hreech" " Forward the muzzle," 
are given. The handspikemen pinch forward the muzzle, 
or the running end of the parbuckle rope is brought in 
front of one of the trunnions, and a hitch taken with it 
round a skid in the bore, the Nos. on the rope hauling, 
whilst the others lift with levers or handspikes, or it 
may be hauled forward by means of a tackle or drag-rope. 

Or one end of a short rope may be fastened to a skid 
in the bore, and the other end with a stopper hitch to 
the parbuckle rope, so as to admit of its being utilized 
to haul forward the muzzle. When the muzzle has been 
thus sufficiently moved forward, the stopper hitch is cast 
ofF, the parbuckling continued, and the short rope coiled 
on the skid till required again. 

When the muzzle is somewhat in front of the breech, 
the parbuckle rope is arranged for hauliii.^*^ ^\ia ^b«^ "'J^js^- 
scotched and made to revolve ^ \>eiQt^. 
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Ji win be found that it will facilitate the moving for- 
med ihe muzzle by doing so when the gun is in motion. 

Thi short skids are brought up by 8, 9, 10, and 11 
(or \lj other Nos. detailed for the duty), and arranged so 
as to leceiYe the gun as it comes off the long ones : when 
H does so, they bring up the long skids and place them as 
ImIoN^ the gun remaining scotched up on the short skids 
la Af interim. 



Up or Down a Slope. 

La parbuckling up or down a slope, where two par- 
llQflldmg ropes are used, one is placed round the breech, 
Aa other round the muzzle. 

Que end of each of the parbuckle ropes is passed under 
or over the gun by 6 and 7, and made fast to pickets or 
ionio suitable holdfasts by 12 and 13, whilst the remaining 
Kof. man the other end. 

• 

To Move a Gun on Rollers. 

The following description has reference to a 64 or 80-pr. 
OOnvorted B;.M.L. gun, which elementary exercises would 
•bo woally carried out. 

To Move a Oun on Boilers. 
The gun to be resting on two short skids 9 inches from 
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2nd Order — Prepare to raise the breech. 

Lift 

Place the roller, 

Scotch up, 
2nd Order — Prepare to raise the fn/uzzle. 

Lift. 

Place the roller. 

Lower. 

Scotch up. 

Fix steadying handspike. 

Fix muzzle (breech) drag-rope. 

Taut. Hea/oe. 

The following additional stores are required : — 

Skids 3' X 6" X 3'' ... 2) 

Rollers, 3' x &' 3 [ Provided by 6 and 7. 

Mauls 2) 

Planks, & X r X 12"... 4] ^""^^if ^^ ®' ^' ^^' 

2nd Order. " Prepare to raise the breechJ' — The breech 
is raised, the skid is removed. 

" Place the roller" — A roller is placed imder the gim 
as near the centre of gravity as possible by Nos. 6 and 7ji 

" Lower" " Scotch up." — The gun is lowered on. mH 
the roller, and is scotched in froa^ t«w, taoA. o^"^"^* " ^ 
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2nd Order, " Prepa/re to raise the muzzle,** — ^The miizzle 
is raised, the skid is remoyed. 

" Flace the roller.** — A roller is placed at the same dis- 
tance from the breech roller that the latter is &om the 
breech end of the gnn. 

" Lower,** " Scotch iip.^ — As before. 

" Fix steadying handspikes,** — Nos. 8 and 9 each lay a 
7-foot handspike over the gun, bevel down, so that the 
points may be over the trunnions on the opposite side. 
No. 8 makes a timber hitch on the right trunnion with 
the lashing rope, and takes three or four turns ronnd his 
own handspike, the point of that of 9, and the trunnion. 
No. 9 makes fast his own handspike, and that of 8 in 
the same way ; thej f rap the returns at the same time, 
and make fast with a clove hitch, 6 and 7 holding the 
handspikes in their places whilst thej are being lashed. 

" Fix muzzle (breech) drag -rope,** — If the gun is to be 
moved muzzle foremost. No. 10 makes his drag-rope fast 
round the muzzle, and the remaining Nos., except 8 and 
9, at the steadying handspikes, and 6 and 7 at the rollers 
man the drag-rope. 

When the rear roller leaves the gun, the front roller 
should be under the centre of gravity. Nos. 6 and 7 
have a third roller ready, and, as the muzzle rises, place 
the roller so as to receive the muzzle when it dips. This 
roller must be so placed that it will arrive under the 
centre of g^vity as the other leaves the gun ; by 6 and 
P placing the rollers judiciously and square to the gun 
niuch trouble ia avoided. 
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If it is desired to change directions to the right or left, 
the front roller should be cnt in the required direction, 
and the rear roller in the contrary direction, Nos. 6 and 7 
using mauls bs required. 

It is generally found most convenient to move the gun 
breech foremost. 

Should it be required to take the gun through a nar- 
row passage where steadying handspikes could not be 
made fast in the usual way, the difficulty may be over- 
come either by jamming one handspike through the 
breeching loop, or, if that is still too wide, by suspending 
a handspike alongside the gun under each trunnion ; a 
few returns of light lashing passed over the gun from 
handspike to handspike serve to suspend them near to 
each end, and a turn or two taken underneath the gun to 
keep them'from opening out. 

The 64 and 80-pr. can be very readily transported in 
this manner on rollers without constructing a sleigh for 
them. 



To Place a Gun on Rollers, with Planks undbb them. 

The gun is skidded on two 6'' X 9'' on their edge, one 
in front and one in rear of the centre of gravity. 

The breech is raised with a lever applied under the 
cascable ; the fulcrum being placed fore and aft, in pro- 
longation of the axis of the gun, so as not to inteiiere 
with laying the plank roadway. 

The breech skid is removed, auflL \j7^o ^«s^^ ^<«s:€j^^*^f^ 
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the gnn and about a foot apart are launched np to the 
front skid ; on these are placed two 6-inch eronnd rollers, 
one in front and one in rear of the centre oi gravity ; the 
gnn being lowered on to them, is scotched np, front, rear, 
and on top. 

The mnzzle skid can now be knocked ont and steady- 
ing handspikes applied in one of the ways previonslj 
described. 

To Baisb 64-pb. B.M.L. Oun oir Gabbison Standing 
Cabbuoe out of the Trunnion Holes, and the Con- 
verse. 

Strength of Detachment, 19 Nos. 

Stores required. 

Handspikes, common, 6-ft 8 

Scotches (large, medium, and small) ••• 12 
Skids, oak (3' x 4" x 4^0 3 

Remove sights and fittings. 
Scotch ujp trucks, 

Ea/ise the gun out of the trunnion holes, 
Prepa/re to hear down the muzzle. 
Bear dovm, 
Oome upf scotch up. 
Prepare to Uft, 
Lift 
LoweTf scotch up. 
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Tlie sights and fittings are removed under No. I's 
stLperintendence, and tlie trucks scotched np, front and 
rear, with large scotches. 

" Raise tlie gun out of the trurmion holes,^^ " Prepare to 
hear down the muzzle,** — No. 2 places a handspike in the 
bore, point first, 3 one tinder it as a wedge, double-manned 
by 8 and 9 ; 4 a handspike over that of 2, close to the 
muzzle to 5, double-manned by 10 and 11 ; 12 a hand- 
spike over the neck of the piece to 13, double-manned by 
14 and 15 ; 16 a handspike over the chase to 17, double- 
manned by 18 and 19. 

The whole looking towards the gun. 

" Bear down** — ^The whole bear down ; 6 and 7 remove 
the elevating screw ; 7 places a 4-inch piece across the 
carriage on the top step. 

" Come wp^* " Scotch up,** — The gun is allowed to rest 
on the 4-inch piece, 6 and 7 scotch up. 

" Prepare to lift,** — 3 shifts his handspike to lie over 
that of 2 ; 4 his underneath those in the bore ; 12 and 16 
theirs underneath the gun. 

" Lift,** — The whole lift till 6 can pass a 4-inch piece 
right through both trunnion holes. Sometimes it is con- 
venient to effect this in two lifts, in which case the trun- 
nions are allowed to rest after the first lift on the end of 
a 4-inch piece in each trunnion hole. 

" Lower,** " Scotch up,** — The gun is allowed to descend 
on the 4-inch piece and scotched up. 

The height to which a gun is raised oxvfe ^1 VScka \rcsiss.- 
nion holes depends on the opexsAioTL "^V\<52t^S& ^R^ VSissc^^ 
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Lowering into the trunnion holes is the converse of the 
foregoing. 

To Mount ob Dismount a 64-pb. RM.L. Gun by 
Watered Skids Up ob Down thb Bbab. 

Strength of Detachment, 19 Nos. 

Stores required. 

Drag-ropes, heayj ••• «•• ••• •#• ••• 2 

Handspikes, common, 6-ft. ••• ••• ••• ••• 8 

Lashings, white or tarred, 1^ inch, 3 fathoms each •.. 4 

Lnff-tackles, complete 2 

Planks, oak, half, 4' X V2f' X 2f' 2 

Do. fir, whole, IC x IT' x 3" 2 

Boiler, ground, &' X 3' 1 

Scotches, of sorts ••• ••• ••• ••• ••• 12 

Skids, fir, \4t x 8" x 8'' 2 

Do. oak, 3' X 4" X 4" 2 

Deivagees ••• ••• ••• ••• ••• ••• ••• o 

Water bucket, filled, and brush ••• 1 

To Dismount the Oun. 

The gun is first raised out of the trunnion holes as 
already described, till the trunnions rest on a 4-inch piece 
in each trunnion hdle. 

"Plac^ ikidSf mak€fast breech ctrag-rope." — 8, 9, 10, and 
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11 place the skids witli the lower ends, bevel down, 
restmg on a 4-ft. oak plank, the upper ends bevel up, on 
the front transom of the carriage. They should be 
launched up as far as possible, and securely lashed and 
cradled by 6, 7, 8, and 9 in the following manner : — The 
lashing ropes secured to the rope grummets on the out- 
side at the upper ends of the skids, are passed out to the 
front between the cheeks of the carriage, then back on 
the outside and through the eyebolts, and so on, and are 
finally frapped to get in the slack. The skids are lashed 
through the grummets at their lower extremities to pre- 
vent their opening out, and are cradled by jamming a 
large scotch in under the lower end of each skid from Qie 
outsid.e. The skids are then well watered. 6 and 7 
attend to the ground roller, which is placed to receive 
the breech of the gun as it quits the long skids; 11 
'makes fast a drag-rope to the cascable. 

" On the hreech-ropef^* " Taut,** " Heave** — On the cau- 
tion to man the breech-rope, 2 and 3 apply their hand- 
spikes over the front of the cheeks of the carriage and 
under the gun to give it a start ; 4 and 5 double-manning ; 
the remaining numbers, with the exception of 6 and 7, 
man the breech- rope, by means of which the gun is 
hauled down on the skids on to the ground roller, and 
so dismounted. 

The upper surface of the roller should be a little below 
the prolongation of the upper surface of the long skids. 

" Ga^t off hreech-rojpe,** " Remove long skids,** " Arramq^i 
stores.*^ 
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To Mount the Chm. 

In moimting a 64.pr. B.M.L. gun bj means of long 
watered skids np the rear, the following points have to 
be attended to : — 

Ist. If the gronnd is at all soft, it is advisable to nse 
planks nnder the gronnd roller, or the carriage will be 
pnlled towards the gnn instead of the gun towards the 
carriage ; the latter may be further kept from moving by 
jamminff a large coin nnder the rear azletree. 

2nd. The gronnd roller is placed nnder the ^n, close 
in iconi of tne centre of gravity ; the breech is allowed 
to rest on the gronnd, so that there may be room nnder 
the mnzzle for arranging the long skids. These are 
placed as before, only as low down as possible (provided 
their npper extremities have sufficient bearing on the 
front transom), and are lashed as follows :— 

The lashing ropes secured to the rope grummet on the 
outside, at the upper ends of the skids, are passed out to 
the rear between the cheeks of the carriage, then round 
in rear of the most convenient step on either side, through 
the eyebolts, and so on. The lower ends of the skids, 
which are supported on oak planks (two deep, if planks 
are used under the ground roller), are lashed and cradled 
as before, and when the skids are in position, the ground 
roller should be half way between their lower extremities 
and the base ring. 

drd. Two luff-tackles are used to move the gun, the 
single blocks being hooked by 10 and 11 into the two 
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ends of a selvagee placed across the upper part of tlie 
breast of the carriage, and the double blocks bj 12 and 
13 into the two bights of a selvagee pntover the cascable. 
A handspike applied through the breeching loop may 
be employed to keep the trunnions horizontal until the 
gun takes the long skids. 

Place skids. Hook tackles. 
Taut, Heave, 

Prepare to hea/r down. Bear dovm. 
Remove skids. Cast off tackles. 
Arrange stores. 

With the exception of those points already referred to, 
the operation is the converse of dismounting. 

The Nos. man the tackles on their own sides, and the 
gun is hauled up the skids until the trunnions rest on 
the points of handspikes placed in the trunnion holes by 
6 and 7. The muzzle is then borne down, and the skids 
and tackles cleared away by the Nos. who placed them, 6 
and 7 working out their handspikes. 



Q.^ 
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To Mount or Dismount a 64-pb. RM.L. Gcn by Long 

Skids with Bollebb. 

Stren^li of Detacliment, 19 Nob. 



Stores required. 

Drag-ropes, heavy 

Handspikes, common, 6-ft..,« 
Do. do. 7-ft.... 

Lasliings, 1^^ 3 fathoms each 

Mauls ••• ••• ••• 

Lnff -tackles, complete 

Planks, oak, half, 4' x 12'' x 3'' 
Do. fir, whole, IV x V X 3'' 

Boilers, sabicn, shifting 14'' x 6" 
Do. „ „ 24" X 6" 

Do. elm, ground 6" x 3' 

Scotches of sorts ••• ... 

Skids, fir, 14' x 8" X 8" 
Do. oak, 3' X 4" X 4" 

Selvagees 



••• 



•t* 



••• 



••• 



2 
8 
2 
2 
2 
2 
2 
2 
1 
2 
1 

12 
2 
3 
2 



To Mount the Oun, 

The gnn should be resting on a ground roller, just in 
front of its centre of gravity, and the carriage placed in 
front of it 
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Place skids. Hook tackles. 
Taut. Heave* 

Prepare to hear down. Bear down. 
Remove skids. Unhook tackles. 

** Place skids f** "Hook tackles J*^ — 8, 9, 10, and 11 place 
tlie long skids, the npper ends, bevel np, resting on the 
breast transom, the lower ends on the gronnd xinder the 
muzzle of the gnn, arranged so that their npper surfaces 
are high enough to allow the trunnions to clear the top 
step of the carriage. No. 8 passes a handspike through 
the breeching loop to 9 ; if there be none, steadying hand- 
spikes must be fixed in the usual way. No. 11 places a 
selyagee over the neck of the cascable, and passes the 
ends down between the handspike and the breech, crossing 
the ends underneath, and bringing them over and around 
the handspike ; 12 and 13 hook the double blocks to them ; 
10 and 11 hook the single blocks to a selyagee laid across 
the front of the carriage by 10. Nos. 6 and 7 scotch the 
trucks. The whole of the Nos. then man the tackles on 
their own sides, except 6 and 7, who attend to the rollers, 
and 8 and 9, who stand to the steadying handspikes. 

" ToAit.^^ — The Nos. on the tackles haul in the slack. 
6 and 7 place a 24- inch roller on the skids ready to receive 
the muzzle when it dips ; this roller should be under the 
centre of gravity when the ground roller leaves the breech : 
in order that this may be so, it is frequently necessary to 
lift the muzzle and shift the roller back. 

"jffeave." — ^The Nos. heave on the tackles, both sides 
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working together ; the rollers being at the same time kept 
perfectly square, otherwise the gnn wonld be liable to 
slew, and so tip over. The 14-inch roller shonld be placed 
so that when the tmnnions arrive over the trunnion holes, 
the roller will be a little in rear of the centre of gravity. 
When the gun is nearlv high enough, a 4.inch piece of 
skidding is laid across the trunnion holes, and Nos. 2 and 
3 each place a handspike in the bore, doul3le-manned bj 4 
and 5, in order to lift or bear down the muzzle as maj be 
required. 

" Bemove skids,** "Unhook tackles,** — The muzzle is borne 
down and the skids and tackles removed by the Nos. who 
placed them, the breech being allowed to descend on 
a 4-inch piece placed by Nos. 6 and 7 on the top steps, 
with a small scotch under each end, to enable it to clear 
the long skids. 

The gun is then lowered into the trunnion holes, but 
before doing this the breech 4-inch piece should be allowed 
to rest on the top steps of the carriage. 



To Dismount the Ghm. 

This operation is the converse of the foregoing, and the 
same stores are required. 

Place skids. Hook tackles. 
Bear doum the muzzle, 
JBadse the rrmzzU. 
JEaae off. 
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The gnii is raised out of tlie trunnion holes, the skids 
placed and tackles hooked as before, a turn being taken 
with the running ends round the front axletree arms, Nos. 
18 and 19 holding on. The muzzle is borne down, and 
the 14-inch roller placed under the gun as near the centre 
of gravity as possible ; then raised and the tackle eased 
off by N"os. 18 and 19, until the breech dips on to the 
24.inch roller placed on the skids to receive it. The Nos. 
then man the tackles and ease off until the gun is nearly 
at the bottom of the skids, when Nos. 6 and 7 place a 
ground roller to receive it, and 11 makes fast a drag-rope 
to the breech. As soon as the gun takes the ground roller, 
the Nos. above No. 10 quit the tackles and man the drag- 
rope, and the gun is hauled to the rear, until it rests with 
its centre of gravity on the ground roller. 



To Mount or Dismount a 64-pr. B.M.L. Gun on a Gab- 
bison Standing Cabbiage bt Pabbuckling oyeb the 
Side. 

Strength of Detachment, 19 Nos. 

Stores required. 

Drag-ropes, heavy ••• ... «.• ••• ... 2 

Handspikes, common, 6-foot ... ^ 

Parbuckle ropes, 4i-inch, tarred, YI Qrc\^\!^^<2Fsa5a» ^^ 
Scotches of Borta ••• 



%•• ••* •** 
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Skids, fir, 14' x 8'' x 8'' 2 






o&lc, o X «7 X b ••• ••• ••• •«• ^ 

f, oXuXO*** ••• act ••• ^ 

,y O /\ ^ X 'i ••• ••• ••• *•• O 

To Mount the Ghin, 

Place skids. Fix parbuckle ropes. 

Taut, Heave. Halt. 

Forwa/rd the muzzle. Pinch hack the hreech. 

Heave. 

JRemove skids. Off parbuckle ropes. 

The carriage is placed parallel to the gnn, wluch is 
resting on short skids 9 inches off the ground, at the 
length of the long skids from it, the tmnnion holes being 
opposite to the tmnnions. 

" Place skids,^^ " Fix parbuckle ropes.** — One end of the 
mnzzle skid is placed jnst in front of the tmnnion hole, 
and one end of the breech skid just in front of the ovolo, 
bevels np, skids parallel to each other, and perpendicular 
to the carriage ; the ends which rest on the carriage arc 
not to project above two inches on the inside of the cheeks ; 
8 and 10 place the mnzzle skid, and 9 and 11 the breech 
one, which should be supported in the middle if much 
worn or shaky. 

The standing end of the muzzle parbuckle rope is 

fastened to the fore azletree by 12, and that of the breech 

^ the ej-ebolt, on the side of the carriage farthest from 

the £TU2 by 13; the running enia w^ ^^MBs^d over the 
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carriage ander and around the gun by 6 and 7, who pass 
them back to 12 and 13. Pieces of short skidding are 
placed across the trunnion holes by 6, and the upper step 
of the carriage by 7, their upper surfaces being on the 
same level as the bevelled ends of the parbuckling skids. 

*^Taut** — 2 and 3 apply their handspikes under the gun 
to assist in rolling it on to the skids ; the parbuckle ropes 
are stretched out and manned by all the other Nos., the 
even Nos. on the muzzle and the odd Nos. on the breech, 
the handspike men standing clear of the skids. 

*^ Heave." — The Nos. heave until the breech is just so 
far forward that the shoulder of the trunnion will not 
catch against the skid. " Halt ** is then given. 

" Forward the muzzle" — 2 and 3 place their handspikes 
in the bore and assist to get the muzzle forward, the 
muzzle parbuckle rope being hauled on at the same time. 

" Pinch hack the hreech" — 3 shifts to the other side of 
the gun and pinches the breech back, the breech parbuckle 
being eased off. When the gun is in position to be again 
moved forward the word " Heave " is repeated, and so on 
until the gun arrives at the top of the skids, when the 
trunnions ought to be opposite the trunnion holes. The 
gun is now pinched or allowed to roll on to the short 
skids, care being taken to check it, when necessary, by 
placing scotches on the short skids. Should the vent not 
be in the proper position, the trunnions must be slewed. 

" Remove skids,** " Off jparhuckle ropes" — The skids and 
parbuckle ropes are removed, and tba ^o^cLS&Kis^^^'Nss^'^^'^*^ 
into its place. 
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To Dismoimt the Ghm, 

To duanonnt the gun is exactly the conyerse of the 
foregoing. 

To Dismount a 64-pb. RM.L. Gun from a Gabbison 
Standino Cabbiaob bt Rolling it otbb thb Side. 

Strength of Detachment, 19 Nos. 



Stores required* 



•t« ••• 



••• ••• ••• 



2 
8 
12 
2 
3 



Drag-ropes, heavy 
Handspikes, common, 6-foot 
Scotches, of sorts 
Skids, oak, 3' X y' X &'... 

,, ,, O X tT X TB ••« 

Baise the gun out of the trunnion holes. 
Lift and slew. Lower, Scotch up. 
Bear down and slew. Oome up, Scotch tip. 
Fix drag-rope, 
TJnscotch. Heave, 

The gun is raised ont of the tmnnion holes safficiently 

high to allow the gnn to be slewed sideways nntil it is 

nearly over the cheek, Nos. 6 and 7 scotching np. Two 

^^^ x 9^' ^kids are placed against the side of the carriage 

^ protect the ^mcks. No. 11 takes a turn round the 

S^n with A dmg^rope, making l«yftV» \5aft «Xftak<^Q2&% ^sadw to 
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one of tlie tnmnions. All tlie Nos. except 6 and 7 man 
tlie drag-rope. 

" Unscotch,'* — 6 and 7 withdraw tlieir scotches. 

" Heave,*^ — The Nos. on the drag-rope heave smartly, 
and the gun falls on the ground clear of the carriage. 
This operation should be performed with the gun carriage 
placed so that the gun will fall on soft ground, and not 
on the platform. 



SHIFTS. 

To Shift a 64.pe. B.M.L. Gun feom one Gabbison 
Standing Cabbiage to anotheb, Muzzlb ob Bbbeoh 
fobemost. 

Strength of Detachment, 19 Nos. 



Stores required. 

Drag-ropes, heavy ... 
Handspikes, common, 6-foot 
Lashings, 1^ in. 3 fms. 
Plank, fir, whole, !(/ X 17'' x 3 
Boilers, shifting, sabicu, 14'' x 5'' 

Scotches, of sorts 

Skids, oak, 3' x 4!' X 4''... 



a *• 



• t • 



• . . 



2 
8 
2 
1 
2 
12 



In carrying out this opQTa\>\OTL xKoaoXa ^^^"«^^s^^'' 
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the mnzzle, wliicli is tlien raised, and the muzzle roller 
placed jnst in front of the centre of gravity ; the gun is 
lowered on to it, and scotched np as before. The muzzle 
is again borne down, and the breech roller run back until 
it lies halfway between the two boss-headed bolts in i*ear 
of the trunnion holes of the two carriages. 

The steadying handspikes should be manned during 
the operation of placing rollers and moving the gun. 

Breech and muzzle drag-ropes are now manned, and 
the gun hauled to the rear till its trunnions are over the 
trannion holes of ,the spare carriage. 

To clear away plank and rollers the muzzle is lifted 
and a 4- inch piece placed through both trunnion holes, 
the gun lowered on to it and scotched up. The muzzle 
is then borne down, the breech roller and plank removed, 
and the breech lowered on to a 4-inch piece across the top 
steps. 

On the old carriage being removed the gun is ready 
for lowering into trunnion holes. Shifting from carriage 
to carriage muzzle foremost calls for no further remark, 
beyond that for the reasons before pointed out it must 
be done with caution. 
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great care be taken to keep the gun well in hand, it is 
liable to overshoot the breast of the carriage on to which 
it is travelling, and so dismount itself, and do damage or 
canse an accident; it is therefore, as a rule, better to 
carry out this shift breech foremost. 

Raise the gun out of the trunnion holes. 

Fix steadying handspikes^ hreech and muzzle drag-ropes. 

Place plank and rollers. 

Taut. Heave. Salt, 

m 

" Raise the gun out of the trunnion holes." — The gun ia 
raised out of the trunnion holes till high enough to 
rest on the 4-inch piece placed through both trunnion 
holes, the breech resting on a 4!-inch piece placed on the 
top step of the carriage, with a small scotch under each 
end of it. 

The spare carriage is placed close in rear of the one 
on which the gun is mounted, and the trucks scotched 
up. 

" JVaj steadying handspikes ^ hreech and muzzle drag^ 
ropes." — 8 and 9 fix steadying handspikes, 10 and 11 
muzzle and breech drag-ropes. 

" Place plank and rollers. — 10 and 11 place the plank 
to rest fairly on the front transom of each carriage, and 
support it further by placing the stool beds across the 
second steps of both carriages. The muzzle is borne 
down and rear roller placed, first, just in rear of the 
centre of gravity, the breech lowered on to it, and scotched 
up, front, rear, and on top ; this gives a very light lift for 
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the muzzle, wliich is then raised, and the mnzzle roller 
placed jnst in front of the centre of gravity ; the gun is 
lowered on to it, and scotched np as before. The mnzzle 
is again borne down, and the breech roller run back nntil 
it lies halfway between the two boss-headed bolts in rear 
of the trunnion holes of the two carriages. 

The steadying handspikes should be manned during 
the operation of placing rollers and moving the gun. 

Breech and muzzle drag- ropes are now manned, and 
the gun hauled to the re^r till its trunnions are over the 
trunnion holes of ,the spare carriage. 

To clear away plank and rollers the muzzle is lifted 
and a 4-inch piece placed through both trunnion holes, 
the gun lowered on to it and scotched up. The muzzle 
is then borne down, the breech roller and plank removed, 
and the breech lowered on to a 4!-inch piece across the top 
steps. 

On the old carriage being removed the gun is ready 
for lowering into trunnion holes. Shifting from carriage 
to carriage muzzle foremost calls for no further remark, 
beyond that for the reasons before pointed out it must 
be done with caution. 



94 

Shiftf. 



To Shiit fbom a Qabbisov Stakdikg Cabbuc£ to 

AHOTHEB BT SlEWIVO. 

Strength of Detaohment, 19 Nos. 



Stores required. 

Handspikes, common, 6-foot ••• ••• 8 

Scotches, of sorts ... ••• 12 

Skids, 3' X 4" X 4" 3 



Baisb the Gun out or the Tbunnion Holes. 

Lift and slew. 
Bear down and slew. 

The gnn is raised ont of the tmnnion holes and sup- 
ported on two 4.inch skids, one through the tmnnion 
noles, the other across the top step of the carriage. 
The spare carriage is then placed close alongside the 
other, so that the tmnnion holes are opposite, and trucks 
scotched up. 

*^ Lift and slew.*^ — The muzzle is lifted and carried 

towards the spare carriage ; and at " Bear down and slew " 

the muzzle is borne down and the breech moved in the 

same dj'rectioBf and so on, shifting the short skids as re- 

qniredf £r$t to bridge over VSd^ VnWrt^l between the 
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carriages, and afterwards to support tlie gun on the spare 
carriage* 

Care must be taken at all times to keep tlie gun so 
supported that the trunnions are rather in rear of the 
trunnion holes. This is a very simple and expeditious 
method of shifting the gun, but requires to be very 
carefully carried out, the muzzle being invariably moved 
first. 



GYNS. 



Gyns give a mechanical advantage of about 19 to 1 
independent of the tackle. 

Gttis were formerly made of wood, and although the 
manufacture of wooden gyns has been discontinued, they 
will doubtless be met with for years to come at many 
stations. 

There are three kinds of wooden gyns, viz. : — 
The 16-ft. (manufacture discontinued, but will still be 

met with.) 
The 18-ft. Hght. 
The 18.ft. heavy. 
The 16-ft. gyn weighs about 9 cwt., and will raise 70 
cwt. when furnished with wrought-iron, and 60 cwt. with, 
cast-iron fittings. 

The 18-ft. Hght gyn weighs about 13 cwt., and will 
raise 7 tons with wrought-iron fittings^ ajid ^ ^ssos^ -^oi^sv 
cast-iron. 
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The 18-ft. heavj gyn is famislied with wronght-iron 
fittings, and is calculated to raise 12 tons. 

Iron gjns are manufactured of the same dimensions as 
the wooden ; they are slightly heavier, and constructed 
to raise the same weights as detailed for wooden gyns 
with wrought-iron fittings. Those first introduced were 
fitted with head bolt and shackle, but the latest pattern 
have a head bolt only and no shackle, the introduction of 
the forked prypole enabling the hook of the upper block 
of the tackle to be placed over the head bolt, thus 
securing several inches more lift. 

A gyn consists of two cheeks, with crossbars, a pry- 
pole, a windlass with levers, a head bolt, or head bolt and 
shackle, according to the pattern, three shoes or trucks 
for the feet, and a tackle. 

The wooden gyns have two crossbars. 

Details of the tackles employed with each nature of 
gyn will be found under stores required in working. 

The splay of a gyn is measured from the foot of the 
prypole to the point where a perpendicular let fall from 
the centre of the windlass meets the ground. 

The maximum splay allowed for an 18-foot heavy gyn 
is 15 feet. 

For an 18-foot light gyn 13 feet. 

For a 16-foot gyn 12 feet. 

The following are the main points to be attended to in 
working with gyns : — 
The prypole is always considered to be the front. 
The ^n should he placed witTa. itB\i^^ over the centre 
^ gravity of the iveigbt to be TaiaeSi. 
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All three feet should be on the same level, and properly 
supported. 

Before taking the weight, the foot of the prypole 
should be lashed to the cheeks. 

The foot of the prypole should be equidistant from the 
feet of both cheeks. 

The maximum splay allowed should not be exceeded. 

If the windlass is very hard and slippery, one or two 
extra turns round it may be taken with the fall to guard 
against a slip. 

A suspended weight may be hauled straight towards 
the centre of the windlass or towards the prypole without 
risk of upsetting the gyn, but hauling it to either flank 
is liable to cause a capsize. 

Steadying ropes or tackles should always be attached 
to the weight to keep it from swinging when raised. 

If the weight to be lifted should be to the front or 
rear of a plumb-line let fall from the head of the gyn, 
the weight when raised will swing in towards either the 
cheeks or prypole unless kept in hand by the steadying 
ropes or tackles. 

In lifting a weight with two gyns, if of the same 
nature, they should be so placed as to take an equal 
weight ; if of different natures, a proportionate weight. 
In such cases the cheeks should, as a rule, be on opposite 
sides of the gun. 

In carrying a gyn the more upright it is the easier to 
carry, being more under control. In carrying to fxcs^ ^-^ 
<rear, the prypole should be Bec\iGcedL\s3 ^ ^-Wki^-x^irs^ Hr* *^^^ 
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windlass to guard against tbe prjpole being separated 
too far from the cheeks, which might canse an accident 
by letting the gyn down. 

In placing, carrying, raising or striking a gyn, the 
officer in c&rge snomd place himself so that he maj 
observe the whole work, and especially the position of 
the prjpole with reference to the cheeks : this is most 
important. 

in raising or striking heavy gyns, two drag-ropes 
joined together should always be made fast to the pry- 
pole, passed round the windlass and held on to, and 
even with light gyns, when working with a weak de- 
tachment or young soldiers, this will be found a wise 
precaution. 

In placing and carrying heavy gyns, should the work 
appear too heavy for the detachment, it is well to make 
use of an extra lever or 7-foot handspike, applied under 
the centre of the windlass and manned by lour Nos., to 
make light work of it. 

It is well to bear in mind that the cheeks of the iron 
gyns are interchangeable, so that if a gyn be put together 
with the right cheek where the left snould be, and vice 
versdf it will not be necessary to take the gyn to pieces 
and alter the arrangement of the cheeks, the windlass 
pawls may be taken ofiE, reversed, and put on again. 
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16.FT. AND 18-FT. LIGHT GYNS. 

The detachmeiit consists of 13 Nos., told o£E as for M.L. 
gun drill. 

To Abbakob Stobes. 

The several parts of the gyn are brought up by the 
whole detachment and placed in a convenient position, 
ready to be put together. 

Arrange Stores. 

The stores are brought up as nearly as possible by the 
Nos. who are to use them, i.e, : — 

1. A hammer and a piece of spun-yam. 

2 and 3. Each a gyn lever and 6-foot handspike. 

4a and 5. Each a 6-foot handspike. 

6 and 7. Three gyn trucks, one spade, and one pick- 
axe, if required. 

8 and 9. Each two heavy drag-ropes. 

10 and 11. A set of tackle consisting, for the 18-foot 

light gyn, of two treble 12-inch Both- 
way's blocks and 4-inch fall, 18 fathoms 
long ; or. 
For the 16-foot gyn, of one double and 
one treble 10-inch Bothway's block and 
3i-inch fall, 15 fathoms loui^. 

12 and 13. Ghm sling, accordi^ V> -.V. ^^^-^-^^^ 
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" Arrange Stores, ^^ — The stores are laid down near the 
places where they will be required, yiz., the levers and 
handspikes to the right and left of the feet of the cheeks 
of the gyn, points to the front, the trucks where the feet 
are to stand, the tackle on the right, the upper block in 
line with the head of the gyn, the lower one in line with 
the upper crossbar, the fall on the right, neatly coiled 
and free to run, the sling and drag-ropes near the weight 
to be lifted. 

The detachment then falls in, in rear, facing to the 
front. 

General Duties. 



No. 1 Commands. 



Left tide. 

3. Has charge of the left 
lever. 

5. Assists 3 at the lever. 

7. Assists 6 to pass the 
fall round the windlass, 
holds on next to him. 

9. Holds on the fall be- 
hind 7, and coils it down. 

11. Beeves and unreeves 
the upper block, assists in 
slinging and steadying the 
gun. 

13. Assist^ 3 and 5 to 
work the lever. 



JBdght side. 

2. Has charge of the 
right lever. 

4. Assists 2 at the lever. 

6. Passes the fall round 
the windlass, holds on to it, 
makes it fast, eases it o£P, 
and lowers the gun. 

8. Holds on the fall be- 
hind 6. 

10. Reeves and unreeves 
the lower block, assists in 
slinging and steadying the 
gun. 

12. Assists 2 and 4 to 
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To Take Post on the Gtn. 

Take post on the gyn. 
Right turn. 
Double march. 

On the above commands being given tbe detachment 
turns to the rigbt, then wheels to the left, opening ont, 
and halts, the front rank covering the left cheek, the 
rear rank the right ; 2 and 3 halting one pace from the 
cheeks, the other Nos. one pace from each other. 



To PUT THE Gyn together. 

Tut the gyn together. 
Place the vrindlass, 

" Fut the gyn together,^* 2 nnkeys the upper crossbar 
and passes it to 3 ; 3 nnkeys the lower one and passes it to 
2 ; 6 and 12, 7 and 13 assist to pass the crossbars to 2 
and 3, after which they place the windlass between the 
cheeks. 9 nnkeys the prypole bolt, which 8 draws out ; 
4 and 5 at the cheeks, and 8 and 9 at the prypole, then 
bring the top of the gyn together, the prypole between 
the cheeks. 4 holds up the top of the right cheek, 9 the 
top of the prypole, 6 the shackle, and 8 passes the bolt 
through them. 6 then raises the top of the left ciV^sssJ^n 
8 passes the bolt through it, and ^ Te^«jc««^ *Owb"V^ * 

''Place the mndlass;' 6, 7, YL^ ^s^ \^ V^^ ^^ ^^^ 
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windlafis; 6 pnts the right gudgeon into the gudgeon 
hole of the right cheek ; 7 and 13 bring the left cheek 
towards the right, until the left gudgeon is, in like 
manner, placed in its gudgeon hole ; 2 and 3 assist during 
the operation by applying handspikes under the spikes 
of the gyn cheeks on their respective sides ; when it is 
completed, they close the cheeks upon the windlass, and 
bolt the bars. 

To Raise the Otv. 

Prepa/re to raise the gyn. 

Lift. 

Hook the tackle. 

Badse the gyn. 

Halt. 

" Prepare to radse the gyn,** 2 and 3, facing inwards, 
each place a handspike slantwise under the lower cross- 
bar, close to the cheeks, and take a purchase to prerent 
them slipping ; 4, 5, 6, 7, 12, and 13 stand to the cheeks 
near the head of the gyn ; 8 passes a handspike throneh 
the prypole ring to 9 ; these Nos. stand with their backs 
towards the top of the eyn, haying their hands next the 
prypole back under, their others back up. 

** Lift^' — The head of the gyn is lifted till high enough 

to be supported on the fid or a piece of skidding, whilist 

^/le ^ekJe is being hooked. 

''^ook the tackle,'^ 11 hodkB tti^ u^per block to the 

shackle, asBiBted by 10, mttx tti^ V^vnX* qI \5cia\i$»\L ^ 
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wards the prypole ; the rxuming end of the fall leading 
from the upper block. 10 brings the lower block under 
the gyn, and hooks it to the npper crossbar, assisted by 
11, the back of the hook downwards ; they then haul in 
the slack and place a half-hitch on the point of the 
hook with the fall, the bight of the latter being brought 
up below the crossbar; they then place themselves on 
the outside of 8 and 9, grasping the handspike, ready 
to lift. 

" Raise the gyn,^^ the prypole Nos. walk back towards 
the cheek, which the remaining Nos., except 2 and 3, 
raise as high as they can, facing the windlass. 

When the head is once rising, the Nos. should walk in 
quickly with the prypole. 

" Halty*' the prypole is allowed to rest on the ground 
at once. No. 1 should place himself in rear of the centre 
of the gyn, so as to see that the prypole is brought back 
opposite to the centre of the windlass. 



To Place the Gyn. 

Prepare to place the gyn. 

Cheeks in, out^ right, or left. 

Lift, 

Halt, 

Frypole in, out, right, or left. 

Lift, 

Halt. 
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" Prepare to place the gyn^'* No. 1 places himself in rear 
of the centre of the windlass, so as to see that, in moving, 
the prypole is kept within safe limits, right or left of the 
centre of the windlass. 2 and 3 each pass a lever nnder 
the windlass from the ontside, close to the cheeks, to 4 
and 5, who man them on the inside. 6 and 7 each pass 
a handspike nnder the windlass from the ontside to 12 
and 13 inside, the whole &cing ontwards : — that is, 2, 4, 
6, and 12 to the right, and 3, 5, 7, and 13 to the left. 
10 and 11 place the coil of the fall on the hook of the 
lower block. 

" OJieehs iuy out^ right, or left** " Lift,** the Nos. thns 
posted act according to the directions of No. 1. 

When lifting to the right or left the Nos. at the cheeks 
shonld face in the direction to which the gyn is to be 
carried. 

" Prypole in, out, right, or left,^^ " Lift,** the position 
of the prjpole is similarly altered by means of the hand- 
spike, throngh the prypole ring; 8 passes a handspike 
throngh the prypole ring to 9, double-manned by 10 
and 11. 

'* Halt,** the cheeks or prypole are allowed to come to 
the ground at once. 

To Cabbt a Otk when Raised. 

Prepa/re to carry the gyn to the right (left, 8fc,). 
Ik//. 
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*^ Prepare to carry the gyn to the right (left, ^c.)," the 
prypole Nos. tnm to the windlass, those at the windlass 
in the direction the gyn is to be carried. 

" Lift/* the whole gyn is raised and carried to the right, 
left, front, or rear, by the Nos. placed as above, No. 1 
giving the word " Halt " when the gyn is in position. 

In carrying to the front or rear, a drag-rope should be 
made fast close under the ring of the prypole and two 
turns taken round the windlass, the end being held on to 
or made fast. 

The less the splay to the gyn given the easier it will be 
to carry. 



To Place the Trucks of a Gyn. 

The trucks are placed under the cheeks and prypole by 
No. 1, their inward edges being sunk, if practicable, until 
the legs of the gyn are perpendicular to them. 

The prypole must be secured to the cheeks by lashing 
ropes as near the ground as possible ; this is done by 8 
and 9. 

To Raise a Gun by a Gyn. 

Pass the fall round the windlass and sling the gun. 

Heave in the slack. 

Shift the fall. 

Work lever. 

Stopper and shift the fall, 

Unstopper, 

High enough — Make fast* 

Out levers. 
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" Pass the fall round the windlass and sling the gun^^ 
2, 3, 4, and 5 place themselves on the outside of the 
windlass, opposite to the iron sockets on their respective 
sides; 2 and 3, after the slack is hauled in, raise the 
sockets so that the levers can easily enter, 4 and 5, behind 
2 and 3, holding the levers in their outward hands. 6, on 
the inside of the windlass, lifts the coil of the fall over 
the windlass; 7 receives it, anc^ passes it back to him 
under the windlass. It is thus passed over and under 
until four turns are taken round the barrel ; the turns 
are taken towards the right, when the fall of the tackle 
comes out on the left of the upper block, and towards the 
left, when the fall comes out on the right. When the 
four turns have been taken, 7 throws the running end of 
the fall to 8 and 9, who stretch it out, and 6 lays hold of 
it a little in advance of 7 ; the whole nearly fronting the 
gyn. 10 and 11 cast off the coil of the fdil and let the 
tackle hang, then fix the sling or lashing in the manner 
hereafter described ; they also fix drag-ropes on the breech 
and muzzle. 

" Reave in the slack,** 6, 7, 8, and 9 heave in as much 
as possible, then hold on ; after which 2 and 3 work the 
sockets. 

" Shift the fall f** 6 eases the turns of the fall, and shifts 
them, as directed, to the end of the barrel of the windlass, 
7 holding on above the windlass. 

" Work levers,** 2 and 3 receive the levers from 4 and 5 

and insert them in the socketB, tben, assisted by 4, 5, 12, 

and 13 bsul down until the smaW en^'ft \«uOa.*0w6 ^gKywid-^ 
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the levers are then, without any pause, thrown up as 
before, hauled down, and so on. 

When the fall has worked to the end of the barrel, it 
must be stoppered and shifted, 

" Stopper and shift the fall" — 2 and 3 withdraw their 
levers. If no stopper is available. No. 6 walks forward, 
moving hand over hand on the fall, places one foot against 
the lower crossbar, and holds on. 8 and 9 pass the running 
end of the fall from below upwards three times round the 
foot of the cheek farthest from the end of the windlass on 
which the turns are ; then bring the end up in rear of the 
crossbar in front of the windlass, and hand it to 2 and 3, 
who make a stopper hitch on the fall, close above the 
windlass, seizing the end of the fall with a piece of spun- 
yam, 8 and 9 haul in the slack between the hitch and 
foot of the cheek, tightening the turns round the foot, 
and hold well on. 6 then eases o£E the fall from the 
windlass until the weight is thrown on the foot of the 
cheek, when he shifts the turns. 

If the operation of shifting is required to be performed 
often, a gasket should be placed round the cheek, below 
the lower crossbar on the side on which the running end 
of the fall comes off, to be used as a stopper*. 

" Unstopper" — The levers are worked, or, with light 
weights, the fall eased ofF by 8 and 9, until the strain is 
transferred from the foot of the cheek back to the windlass. 
2 and 3 then cast off the stopper hitch ; 8 and 9 clear thft. 
fall from the foot of the cheek, ^Ti<dL\ItoL'ei\'s^'ss^^«?5i-^^s$*s^ 
BB hefore. 
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" High enough" " Out levers,** " Make fast** — As soon 
as these orders are given, 2 and 3 withdraw their leversi 
and place them on the gronnd outside the cheeks. Nos. 
7, 8, and 9 let go the fall, No. 6 moves in, hand over hand, 
towards the windlass nntil his right hand is about 12 
inches from the barrel ; he then halts, presses down the 
fall with his right hand, and with his left passes a bight 
of it between the windlass and lower crossbar, assisted by 
7, then passes his left hand under the same bar, brings 
the bifi^ht oat under it, takes a firm g^sp of the fall with 
his left hand and hauls it upwards. With his right hand 
he then passes a long bight of the running part of the fall 
above the windlass, inside of the return which is between 
the windlass and upper crossbar, hauling the bight well 
through. He then takes hold of the bight with his right 
hand, back upwards, and hauls it down with both hands 
until it is jammed between the fall and the windlass, and 
finally makes a half-hitch with the bight round the whole 
of the returns of the fall, just below the windlass. 

To LowEB A Gun suspended by a Gin. 

Prepare to lower off round the windlass. 

Lower. 

Overhaul and unsling, 

" Prepa/re to lower off round the windlass** — ^No. 6 care- 
fully casts ofiE the hitch he made on the returns, clears 
AWBj the fall, places his right foot against the lower 
eroBsb&r, and with his body thxo^u back holds on the fall, 
^stretching it to the rear. 



16-ft. and 18-fL Light Gyiif. 



" Lower J^ — 6 eases off the fall hand over hand without 
jerks, and allows the gun to descend gently. 

If the fall will not run, 6 eases it off by raising his 
hands ; he muBt, however, take care not to ease off too 
quickly. 

If that be not sufficient, he pushes the fall from him, 
easing the turns on the windlass with his left hand under- 
neath, the other numbers holding on. 

If the fall runs too freely, 6 checks it by lowering his 
hands and pressing it against the windlass. 

Guns over three tons should be lowered by bearing 
down the levers and then unpawling, easing off, and then 
again pawling, and so on. 

" Overhaul and unsUng,*^ — The gun is unslung, and the 
sling removed by the same numbers that slung it, 6 easing 
off the fall to facilitate the operation. 



To Strike the Gyn. 

Prepare to strike the gyn. 
Strike the gyn. 
Unhook tackle, 

^^ Prepare to strike the gyn,^* — 10 hooks the lower block 
to the upper crossbar, and with 11 hauls in the slack, 
taking a half -hitch round the point of the hook. 6 and 7 
take the fall off the barrel of the windlass, 6 lays it down 
on the right of the gyn; 2 and 3 Tk^tt \v'm:^^^'^^'5s»%^>»» "^^^ 
raising; 4, 5, 6, 7, 12, and 13 %\»ai^i^^%^0£x^^^^^'^^ 
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tive cheeks ready to receive them ; 8, 9, 10, and 11 man 
the handspike placed through the prjpole ring. 

" Strike the gyn.** — The numbers at the prypole walk 
forward, keeping the foot close to the ground. The 
numbers at the cheeks step back towards the head of 
the gyn, supporting the cheeks as they descend, placing 
themselves so that thev may be outside of the cheeks 
when lowered. 2 and 3 bear well against the lower cross- 
bar with their handspikes to prevent the cheeks from 
slipping out. When low enough, " Unhook tackle,^* 10 
unhooks the lower block from the crossbar, 11 the upper 
block from the shackle, and together lay the tackle on 
the ground to the right of the gyn. 

To Take the Gtw to Pieces. 

Take the gyn to pieces, 

** Take the gyn to pieces.** — Each number undoes the 
work which he performed in putting the gyn together. 

Slinging Guns. 

There are several ways of slinging guns, but guns 
such as the 64-pr. and 32-pr. are usually slung with a 
rope sling (6" rope, sling 12' long) in the following 
manner: — One end is put round the cascable, and the 
sling is then twisted up and its other end is put round 
a fid in the muzzle. With the 40-pr. B.L.B. fids n:iay be 
used for both breech and muzzle, or a turn may be taken 
fri^Ji the bight at the sling round. MJhq \st«Qch so that the 
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retxims lead from the nnder surface, tlie other end of the 
sling being round a fid in the mnzzle or put ronnd the 
chase in the same way as ronnd the breech. In slinging 
a gun the hook of the block of the tackle should be just 
over the centre of gravity of the gun and its point in'the 
direction of the muzzle, the returns of the sling forming 
a cross in the hook. 



Tbmpobaby Sleigh fob 64-pb. R.M.L. convebted Gun 
and others of approximatelt the same weight, 

Stores Required, 

Handspikes, common, 6-foot (general purposes) 8 
Lashings, 1^-inch, 3 fathoms each (securing tran- 
soms J ... ••• ••• ... ..• ••• o 

Lever, 12-foot (raising muzzle) ... ... ... 1 

Planks, fir, whole, 1(/ x 17'' X 3'' (roadway) ... 4 
Prisms, elm (support for breech)... ... ... 1 

Biollers, ground, elm, 6' x 1(/' (moving sleigh) ... 3 
Bopes, drag, heavy (moving sleigh) ... ••• 2 
Scotches, of sorts (general purposes) 
Skids, fir, 14' X 8" X 8" (side pieces) 

4' X 12" X 12" (skidding gun, &c.) 
oak, 6' X 6" X 5" (transoms) 

3'xy^x6J^ 

3' X 6" X 3" ( (skidding gun, &c., &c.) 
3'x4"x4"3 
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To Build the Sliioh round the Guh. 

The g^n is skidded, vent nppermost, and tnmnions 
horizontal, the breech supported well back, on a prism 
laid across &' x d^'s on tneir flat, arranged fore and aft 
so as not to interfere with the placing the side pieces 
of the sleigh: for the latter fir skids 14fx 9' X 9' are 
snitable. 

The mnzzle is raised with a lever, mnzzle skidding 
cleared away, two planks for roadway placed parallel to 
the axis of the gnn np to the breech skidding, two 
g^nnd rollers over them, one in front and one in rear 
of the centre of gravity of the ran ; the side pieces of 
the sleigh are arranged nnder the trunnions on top of 
the rollers, with their centres opposite to the centre of 
eravity of the gnn, the bevels at the end which will be 
foremost in travelling. The weight of the gnn is dis- 
tributed by placing a flat 3-inch piece under each trun- 
nion on to which the gun is lowered. The muzzle being 
borne down and breech skidding removed, the rear 
transom (either 3 feet or 5 feet in length) is arranged 
under the cascable and secured with square lashing to 
the side pieces ; instead of a front transom, a drag rope 
applied as a figure of eight lashing, secures the chase to 
l)oth side pieces. 

If it be intended to travel far, and if there is likely to 
be much change of direction, two luff tackles should be 
iastened to the sleigh (in order to keep it rectangular and 
^liegnn from abifting) in the ioWo^mi!^ manner : — 
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Ist. For travelling muzzle foremost. Fasten the 
double blocks to a fid in tbe bore by means of a selvagee, 
and the single blocks in like manner to the extremities 
of the rear transom. Heave in on both tackles at the 
same time, and make fast the falls round the rear tran- 
som. The tauter the tackles the better the sleigh keeps 
its form. 

2nd. For travelling breech foremost. The double 
blocks are made fast to the cascable and the single 
blocks to a front transom, which is used instead of a 
" fig^ure of eight " lashing. 



FUZES. 

Time Fuzes, 

The time fuzes in the land service at present are all 
made of beech- wood, in the form of a truncated cone. 

The heads of time fuzes are well protected against 
accidental ignition. In the case of the fuzes for S.B. 
ordnance the heads are protected by a thin block tin cap 
and a disc of pasteboard ; in the case of the fuzes for 
H.M.L. ordnance the quick-match priming and the escape 
holes are protected by a turn of brown paper, and furthei 
by a band of copper between two tape bands. Before 
firing, the cap or band is to be torn off so aa "^^ ^ers^^RpaRk 
the quick-match priming to tiie ^^a^ <2/L ^^5^ ^-ssR^s^ss^t'^*^ 
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In the 08496 of B.L. fnzes, the escape holes are protected 
by discs of copper and papier-mlLcn6. 

In all time fnzes, the nnit marked on the fnze refers 
to half-seconds time of burning at rest ; thns, 4 means 
that if the fnze is bored at that mark it will bnm 4 half- 
seconds or 2 seconds at rest; 5*5 means that it will 
bum 2f seconds at rest. 

All wood fuzes are painted in black and drab, except 
the 5-second mealed powder fuzes, which are painted in 
red and drab. 

Diaphragm fuze, used for diaphragm shrapnel shell. 
The arrangement for protecting the head, and for the 
ignition, is similar to that given above. Four holes are 
bored through the top of the fuze to secure the quick- 
match. The channel for the fuze composition is bored 
eccentrically so as to give space for two powder channels. 
The main channel is driven with fuze composition, the 
powder channels are filled with pistol powder, and the 
powder in each channel is supported by a piece of quick- 
match passing through the lowest hole, by means of which 
the flame explodes the shell if the fuze is not bored. A 
groove cut in the bottom of the fuze with a piece of 
quick-match laid in it unites the two powder channels. 
Holes are bored through into the powder channels, filled 
with powder, and protected by clay being pressed upon 
them. They are covered externally by varnished paper. 

The powder channels are useful, because (1) in case of 

/i?^ hole bored coming in contact with the metal of the 

fi^eJJ, they carry the flasli to t\i« diiAiT^<a \ C2) by having 
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the odd BTiinbers marked on one channel and the even on 
the other, they allow smaller divisions to be marked, 
reading to half-seconds ; (3) because with shrapnel shell 
a powerful flash is necessary to ensure the powder igniting, 
owing to the construction of the shell. 

The length of fuze composition is 1 inch ; the fuze bums 
5 seconds, and it is marked on the side channels up to 10 
half -seconds. 

Action : The flame from the fuze composition ignites 
the powder in one of the channels at the point where 
the fuze has been bored, which explodes, giving a strong 
flash through the bottom holes, and both channels ex- 
plode together as they are connected by the quick-match 
at bottom. 

Common fuze used with S.B. common shell. The con- 
struction is the same as the diaphragm fuze, except that 
the powder channels are not connected at the bottom by 
quick-match, but are stopped with shellac putty. It 
contains two inches of composition, bums 10 seconds, 
and is marked on the side channels up to 20 half-seconds ; 
the preparation and action are similar to diaphragm fuze. 

h'Second M.L. fuze contains 2 inches of mealed powder, 
and bums 5 seconds. 

The general arrangements resemble those of the com- 
mon fuze, but the head is closed by a gun-metal plug, 
round the pin of which quick-match is looped and led 
through two fire holes to a groove. 

This arrangement of the head obliges tha teu5k s^Njj?^ 
longer than the common fuze. 
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A paper lining is introduced to prevent the formation 
of a space between the wood and the composition in the 
event of the wood shrinking, which would cause the fuze 
to act prematurely. 

The clay stopping in the side holes is dispensed with, 
and varnished paper alone covers them and the powder 
channels, which latter are united by quick-match at the 
bottom of the fuze. 

This fuze is driven with mealed powder, which makes 
the interval between two consecutive holes correspond to 
quarter-seconds time of burning. 

It will be seen that the marking of this fuze com- 
mences at 1, and the side channels are numbered I, 1*5, 
<&c., thus enabling the fuze to be bored to quarter-second 
intervals instead of half-seconds, this being desirable for 
shrapnel shell for field service. 

The object of closing the head of the fuze is to diminish 
its rate of burning when fired from rifled guns, and also 
to prevent its being extinguished on striking point first. 

Preparation and action same as diaphragm fuze, except 
that instead of uncapping, the strip is torn off. 

d'Second M.L. fuze, though called a 9-second fuze, will, 
when at rest, bum 10 seconds. It contains 1*8" fuze 
composition, above which is driven a pellet '4'' long, of 
mealed powder (equal in time of burning to '2^' fuze com- 
position). This is done to obviate the risk of cracking 
the composition when boring for short ranges, a result 
liable to occur when there is only '2^' of composition over 
^^e top Bide hole. The conatiuQ^ioii «skd dze of this faze 
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are identical witli those of the 5- second fnze, except that 
fnze composition is nsed instead of mealed powder, and 
consequently the side holes are marked to half -seconds only. 

16-8econd M,L. fuze, Mark I. — This fuze, in general 
principles of construction and in external dimensions, 
resembles the 5 and 9-second M.L. fuzes. It has, how- 
ever, the composition channel in the centre, driven with 
2'' of slow burning composition (1 inch in 7i seconds). 
Above this a '26'' pellet of meal powder. There arc six 
powder channels connected at the bottom by quick-match 
placed in an annular groove and pressed into the bottom 
of each channel. The bottom hole of one channel is 
bored through and threaded with quick-match. The 
paper scale gives intervals corresponding to half-seconds 
and quarter-seconds of time (the same half-second unit 
as in the other time fuzes). 

This fuze at rest bums about 15 seconds ; when fired 
in rifled shells, 13 to 14 seconds only. It may be used 
in place of either 6-second or 9-second M.L. fuzes, which 
it is intended eventually to supersede. 

l^'Second fuze wiih detonator, Mark I, — This fuze is of 
the same construction as the 15-second M.L. fuze, with 
the exception of the head, which is fitted with a deto- 
nating arrangement, as in the B.L. time fuzes. 

20'8econd M.L. fuze has 4 inches of fuze composition, 
burning 20 seconds, and is marked on the side holes to 
40 half-seconds. In general construction and action it 
resembles a mortar fuze, as it has no powder chftx«j^<b\'5^N 
but the arrangements as to ipT\TCL\T\!^^ ^^^'st ^^>^:«:^^ 
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are the same as with other M.L. fuze& It has a pellet 
of mealed powder pierced, to cany the flash from the 
bottom of the fuze. The marking begins at 20, and onlj 
reads to even half-seconds as the marking runs 20, 22, &c, 

SO'Second M.L, fuze will, eventnallj supersede the 20- 
second fuze. In its general principles of construction it 
is similar to the 15-second fuze. It differs from it, how- 
ever, in being made with a still slower burning com- 
position (about 1 inch in 10 seconds), and in having 
eight powder channels in order to obtain space for side 
holes to read to quarter-seconds. Like the 15-second 
fuze, it is marked spirally with half and quarter- seconds, 
commencing at 30, where the 15-second fuze left off. It 
is used for the same shell as the 15-second fuze, when 
the range is too long for that fuze. 

The exterior of the fuze at the lower part, from the 
commencement of the side holes, is cylindrical: if the 
cone were carried on the fuze would be too narrow in the 
lower portion to contain the eight powder channels. 

The hook borer is not suitable for use with this fuze, 
the gimlet borer must be used with it. 

^-second B.L, fuze is similar to 5-second M.L. fuze, 
except arrangement of head. The fuze is ignited by a 
detonator. A cylinder, of an alloy resembling gun-metal, 
screws into the head of the fuze; this cylinder contains a 
hammer, supported by a copper wire ; below the hammer 
is a hollow in the cylinder containing a detonating oom- 
position. A hole is bored through the cylinder for the 
passage ot the flash. A gaiety ^m i^sea through the 
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head of the fnze between the hammer and the detonating 
composition, so that the fuze cannot be accidentally fired, 
even if the snspendinir wire be accidentally sheared. This 
pin is withdnlwn 1^ the braid just before placing the 
shell in the gnn. 

There are three escape holes to allow of the escape of 
gas. These holes are projected by thin copper discs and 
papier-m&che pings, which are forced out by the gas 
when the fnze is lighted ; qnick-match leads np to these 
holes. The exterior of the head is woolded with copper 
wire to keep it from splitting when the detonator is being 
screwed in. 

Preparation and action same as with the 5-second M.L., 
except withdrawing the safety pin instead of tearing off 
the strip ; the ignition is prodnced by the inertia of the 
hammer, cansing it to shear the copper wire and fall on 
the detonating composition, thns exploding it and ignit- 
in^the fnze. 

They are screwed in by hand. Having detonating 
composition, it wonld be dangerous to strike these fuzes. 

dsecond B.L, fuze, nsed with the same shell as the 
5-second B.L. faze. 

Construction is identical with that of the 9-second 
M.L., except the head, which is the same as has been 
described for the 5.second B.L. fuze. 20 B.L. fuze same 
as 20 M.L., with the exception of head, which is the 
same as 5 B.L. fuze. 

N.B. — All the B.L. fuzes are a little longer than the 
M.L. fuzes, owing to the detonating arrang^eniQut. 



120 
Faces. 



EuLES FOB Finding Lenoth of Fuze. 

h-second M.L. or B,L.B, Fuze, — Divide number of hun- 
dreds of yards in range by 2, and if over 1,000 add 1. 

9, 15, a/nd 20-8econd M.L, or B,L.B, Fuzes. — Divide 
number of hundreds of vards in range by 2, and add 1 
for every 1,000, or part of a 1,000. 

Diaph/ragm Shrapnel 8.B. Fuze. — Subtract 6 from the 
number of hundreds of yards in range. 

Common 8.B. Fuze. — Subtract 6 from the number of 
hundreds of yards in range. 



PERCUSSION FUZES. 

Pettmcm's percussion fuze L.8.9 consists of body, top 
plug, steady plug, detonating ball, cone plug, lead cup, 
bottom plug, and is used with common shell of common 
gauge. The fuze hole must be tapped throughout to 
receive this fuze ; this is indicated by a cross cut on the 
plug. 

The body of the fuze is made of gun-metal ; the ball, 

cone plug, and steady plug of a harder alloy to strengthen 

them ; the remaining parts are gun-metal, except the 

lead cup. 

A strand ot qnick.match closes the fire hole in the 

bottom ping. 
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No preparation is required with this fuze, which ex- 
plodes the shell on its striking a hard body, such as a 
wooden ship, wall, &c. It is not intended to act on graze. 

The ball is roughened by veHical grooves, and has a 
horizontal groove as well ; it is coated with a detonating 
composition. Varnished gut is tied over it, and a cover 
of varnished silk over that ; these covers both keep off 
damp and prevent premature explosion. 

Action : On firing, the shock of discharge crushes up 
the lead cup : the ball, cone plug, and steady plug setting 
back; the lead cup dovetails on to the cone plug and 
bottom plug, preventing rebound ; the steady plug pre- 
vents the ball touching the sides as it sets back, and the 
irregular motion of the shell in the air causes it to dis- 
engage from the ball. On the shell striking the object, 
the ball, now unsupported, is dashed violently against 
the side of the body, explodes the detonating composition 
and fires the shell, the flash passing through holes in the 
cone and bottom plugs. 

Pettman O.S. percussion fuze. — This fuze is used with 
naval spherical shell, and with common and segment 
shell* of the garrison calibres for rifled guns. To under- 
stand the construction of the fuze it is necessary to know 
the objects which it is desired to effect. 

(1.) To enable the shell to pass through a wave with- 
out exploding, and yet to burst on piercing a 
wooden ship, 

* The garrison segment shells are only \>To^d!^'«S*&L'^^ju'^««ssM»ss«^ 
fazes in L.S. 



\ 
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(2.) To ensure its action, whether fired out of smooth- 
bores, or breech, or muzzle-loading gnns ; the 
shell from a S.B. gun being liable to turn so as 
to strike with the fuze in any position, while 
the centring action of a Bi.B.L gun so steadies 
the shell that the steady plug does not always 
disengage from the ball in flight. 

The first object is attained by providing a covering 
for the detonating ball, which may in some measure act 
as a cushion to de»Eiden the blow in richochet on water. 

The second is attained by the addition of the plain 
ball, and by introducing a ring of detonating composi- 
tion in a circular groove on the upper surface of the steady 
plug. 

The principal parts of the fuze are body, top plug, 
plain ball, steady plug, detonating ball, cone plug, lead 
cup, suspending wire. The cone plug retains the name 
it had in the L.S. fuze, but the conical upper surface, 
from which that name was derived, disappears. It also 
has three fire holes leading from the upper surface to the 
chamber in the stem. It is further supported by a copper 
wire ; the lead cup being retained to check reDound by 
dovetailing into the cone plug and recess in the body. 
The stem of the cone plug is driven with mealed powder, 
with a hole pierced up the centre. The interior of the 
body is enlarged so as to give more play for the deto- 
nating ball. The detonating ball is similar to that de- 
Boribedin the L.S. fuze, but the detonating composition 
M covered as follows : — 
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1st. With gnt, varnished. 

2nd. With two layers of silk, varnished. 

3rd, With two copper hemispheres, varnished. 

4th. With gnt, varnished. 

5th. With three layers of silk, varnished. 

The steady plug is pierced with three fire holes, and 
the- ring of composition in its upper surface, which is sub- 
jected to a heavy pressure and varnished, is covered with 
a thin copper washer. 

All the metal parts of the fuze are lacquered or var- 
nished. 

The plain ball is turned to shape from hard brass wire. 
It is held in position by contact at two points in re- 
cesses in the top plug and steady plug. The bottom of 
the cone plug and the hole at the bottom of the fuze are 
closed with paper wads shellaced over. The top and 
bottom of the fuze are thickly coated with a waterproof 
composition ; these fuzes staiid soaking some hours in 
water without injury. 

The very ingenious arrangement of this fuze is neces- 
sary to meet the difficulty of getting a fuze to act with 
rifled guns of both natures, and also smooth-bores. For 
rifled guns only a much simpler arrangement answers. 

Action : (1.) Suppose a shell fired out of a M.L. gun, 
the steady plug, ball, and cone plug set back on shock 
of firing, the wire is broken, the lead cup prevents re- 
bound, and the stem of the cone plug protrudes through 
the base of the fuze ; on striking, the witvQra.^^^\ji^ 
same as in the L.S. fuze, ttie ?La.^ ^^^ve^'^ ^"^cii» *^" 
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the holes in the cone ping to the priming, and thence to 
the powder in the shell. 

(2.) When fired from a B.L. gnn the steady ping may 
not disengage, and the detonating ball will not act ; the 
plain ball is released by the steady ping setting back, and 
IS caused by the centrifugal force to spin round the cir- 
cumference of the body over the ring of detonating com- 
position. On shock of striking the object, the ring is 
dashed against the plain ball and detonates, exploding the 
sbell through the fire holes. 

This fuze being specially designed for firing over water, 
is issued to sea fronts. 

FuzCf percussion^ B.L. Mark II, — This fuze consists of 
a body, raard, pellet, bottom, cap, lead plug, safety pin, 
and steel needle. The body is of gun-metal ; both body 
and top are cast in one piece ; the Dottom is screwed in, 
a square hole in the head fits the key, plug, O.S., by 
-which it is screwed into the shell. In the centre of the 
top, on the inside, is fixed a steel needle, point down. 
The guard, consisting of a gun-metal collar, pierced with 
two holes for the safety pin, fits inside next the top ; it 
is recessed inside to receive the head of the pellet ; there 
is a slight under-cut at the top of the recess into which 
the pellet expands, when the guard sets back. The pellet 
is cast of equal parts of lead and tin ; it is hollowed out 
and receives in its top the copper cap, which is primed 
with cap composition, pressed and varnished like a gun 
cap ; the composition is protected by thin discs of brass, 
^ /prevent premature explosioii*, a di«o of \)aper, coated 
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with shellac, is stuck on top of pellet, covering cap. The 
cap is pierced with three small holes, so arranged round 
the centre as not to interfere with action of needle. These 
holes allow flash to pass into lower part of pellet. On 
exterior of pellet are four feathers, and below the pellet 
a disc of paper is placed to prevent its adhering to bottom 
of fuze. The pellet has no powder pressed in it. The 
bottom consists of gun-metal disc, which screws into base 
of fuze, and is hollow in the centre, and is closed by thin 
brass disc. The safety pin of double twisted wire passes 
through the head of the fuze, and is kept in its place by 
the two ends being opened out slightly so as to bend 
themselves in a conical cup. A thin disc of brass is then 
fitted over the ends, and soldered over to keep the fuze 
water-tight. The head of the safety pin is fitted with a 
loop of tarred twine, by which it is withdrawn. As the 
hole for the safety-pin is exposed to the flash of dis- 
charge when the pin is withdrawn, it has been necessary 
to insert a lead pellet above the safety-pin. On ram- 
ming home, this pellet sets back and closes the safety- 
pin hole. 

Action : When the safety-pin is removed, the guard 
is supported only by the feathers of the pellet. On the 
shock of discharge, the guard sets back, shearing ofE thf 
feathers and dovetailing on to the pellet ; and on striking 
the object, or on grazing even on wet boggy ground, oi 
on water, the pellet and guard fly forward, the cap comes 
in contact with the needle and explodes the fuze. 

This fuze will act at 400 y«id&^ ^\ist^ ^^^^ ^Sc^v:i\.^^'^^^ 
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to be effective. Short ranges are most trying to this fnze, 
the grazing giving bnt slight check to the velocity of the 
shell. If it were not for safety-pin, feathers of pellet 
might give way under jolting in limber boxes, but the pin 
takes weight of guard, and lead feathers come only into 
play when pin is withdrawn. 

Fuze, Percussion^ Dela/y Action for Base of Q^^pr. Batter* 
ing Shell, — This fuze consists of a body, slowing chamber, 
pellet with detonator, and guard with suspending wire, 
and needle. The body is of gun-metal, with a hexagonal 
head to take the gas-check spanner, and is tapped on the 
exterior to screw into the base of the shell, and act as a 
gas-check plug. It is bored out to various diameters, and 
tapped internally in places to contain the other portions 
of the fuze. 

The slowing chamber is of gun-metal, and its lower 
portion screws into the top of the body. It contains a 
central channel driven with '8" of composition burning 
at the rate of V in 9 seconds. At the top of this 
composition are two conical side holes, opposite each 
other, and filled with fine grain powder. They connect 
the central channel with the outside, and are closed on 
the exterior with a band of paper shellaced on. There 
is also a little fine grain powder above the composition. 
At the bottom of the composition is a small pellet of meal 
powder, and two pieces of quick-match projecting slightly 
downwards. 

Below the slowing chamber in the interior of the body 
is an air space to receive t\ie g^> &q.> TQ«ulting from the 
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burning composition. Were it not for this air space, the 
fuze would in all probability burst before the composition 
was nearly expended. At the bottom of the air space is 
screwed into the interior of the body a steel plug, 
pierced with four fire-holes, and having a hollow needle 
projecting downwards. Immediately below the needle is 
a detonator containing cap composition. 

This detonator occupies the upper portion of the gun- 
metal pellet, which is hexagonal in cross section at its 
lowest part, and slides easily (when free) in the interior 
of the body. 

There is an xmder-cut neck between the upper and 
lower portions of this pellet, into which dovetails a slight 
projecting rim on the hexagonally shaped gun-metal guard, 
when the copper suspending wire is sheared on the shock 
of discharge. 

The word " Fuze '* is stamped on the head of the delay 
action fuze to prevent an accident through its being left 
in a loaded shell in mistake for the gas-check plug. This 
precaution is the more necessary because the fuze is not 
provided with a safety-pin. 

Action : On the shock of discharge the suspending 
wire is sheared, the guard descends and dovetails into 
the under-cut recess in the pellet so as to form one mass 
with it. On impact the pellet and guard fly forward, the 
cap explodes against the needle, and the flash passes through 
the hollow needle and fire-holes, and ignites the quick- 
match and meal powder pellet. The composition is in 
turn ignited, and bums till tha ^Ti<b ^sasssL ^^5f^^ssst ' 



^«». 



128 
Fbdng Wood Bottomi. 



reached, when the flash passes through the side holes into 
the shell and ignites the bursting charge. 

The object of the delay-action is to allow the shell 
plenty of time to penetrate well into masonry, &c^ be- 
fore bursting. 

FiiiNO Wood Bottoms. 

S,D. Shell, Common. — Remove the bottom from the 
iron bar by unscrewing the nut at the end of the bar with 
the box spanner ; place the shell on the wood block, re- 
move the beeswax from the rivet-hole with the pricker ; 
place the rivet in the rivet-hole of the wood bottom, with 
the point projecting beyond the concave surface ; place it 
on tne shell, moving it about until the rivet drops into the 
rivet-hole ; place the punch on the head of the rivet and 
give it a few smart blows with the hammer. 

If the rivet- hole in the wood bottom is rough and 
jagged, pass the rectifier through it, turning it round so 
as to bring the hole to its proper form. 

The common shell, which are issued loose, have the 
fuze-hole secured by a metal screw plug and are prepared 
with rivet-holes for fixing the wood bottom. The wood 
bottoms are packed by twenties on iron rods, and secured 
by an iron nut. 

Filling and Securing Shells. 

ShelUf Spherical, S.B., Common. — Remove the plug 
UZ2 the fuze-hole by meojift oi. the key; insert the 



depi 
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funnel and pour in the bursting-charge ; carefully wipe 
every portion of powder from the fuze-hole, and drive in 
a papier-mache wad with the drift as far as the shoulder 
on the drift will allow ; then screw in the fuze-hole plup' 
or fix the fuze, as required. 

Shells, Spherical, S.B,, Diaphragm Shrapnel, Boxer, — 
Remove the plug from the loading-hole by means of a 
screw-driver; hold the shell in the position with the 
loading-hole uppermost; insert the funnel and pour in 
the bursting-charge ; turn the shell from side to side to 
facilitate the filling; carefully wipe every portion of 
powder from the loading-hole, and drive a papier-mache 
wad with the drift as far as the shoulder on the drift will 
allow, and screw in the plug ; unscrew the fuze-hole plug, 
to which is attached a wood plug covered with serge (to 
prevent the bursting powder from passing into the socket 
in sufl&cient quantity to cause inconvenience in fixing the 
fuze) ; and in order to ensure the small hole communi- 
cating with the powder-chamber being clear, shake a few 
grains of powder from the powder-chaml3er into the 
socket; then replace the fuze-hole plug, or fix the fuze. 

40-jor. Common or Segment, — Remove the plug from the 
fuze-hole, examine the interior of the shell to see that 
the lacquer is in good order, and that no dirt or moisture 
is present, insert the leather funnel and pour in the 
bursting- charge ; the shell should be tapped with a 
mallet or piece of wood to ensure its being completely 
filled, just leaving room for the fuze if it is to be fuzed 
with a time-fuze, — this can be «tt«i,«t\aja3kft^\r5Nxss 
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a piece of wood the same size as the fuze ; after filling 
the shell carefully wipe every portion of powder from 
the fuze-hole, then fix the fuze or plug as may be re- 
quired. 

In shells for siege that are liable to be travelled, and 
have no bag, insert the wad, papipr-m&ohe, G.S., with the 
side on which the shalloon is cemented downwards, t.e., 
next the powder ; drive it in with the " Drift, wood, 
G.S.," as far as the shoulder on the drift will allow, and 
then screw in the plug. 

4iO-pr. and 60-pr, Shells, Rifled, Shrapnel, Boxer, — Re- 
move the plug from the fuze-hole, and after seeing that 
the fuze-hole'is clear of any dirt, &c., insert the leather 
funnel and pour in the bursting-charge, which for these 
shells is to be carefully weighed or measured. This must 
be done gradually, for if the whole of the powder is put 
in at once the tube will probably become choked. Shake 
the shell from side to side on its base, until the whole of 
the bursting-charge has passed down the tube, taking 
care that none of the powder is left at the bottom of the 
socket. Drop in the metal primer, and, by means of 
the large diaphragm shrapnel screw-driver, screw it tightly 
into the tube, and then fix, the fuze or plug as may be 
required. 

Shells, Rifled, M.L., Common 64i-pr. — Remove the plug 

from the fuze-hole, examine the interior of the shell, 

place the filling rod in the bag and fold the latter round 

the rod, insert it through the fuze-hole, taking care not 

^ force the end of the rod tlaiou^h the bottom of the 
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bag ; carefully push in the bag until the neck only is in 
the fuze-hole, a portion being kept outside, as the whole 
of the bag must not be allowed to slip into the shell 
•during the operation of filling ; then withdraw the rod 
and insert the funnel in the neck of the bag, pressing the 
funnel well down into the fuze-hole ; pass the filling rod 
down through the funnel and gradually pour in two or 
three pounds of powder; take out the funnel and rod, 
lift up the bag and jerk it so as to " set " the powder 
well down to the bottom and to open the bag. Then re- 
insert the funnel and rod as before, and continue the 
filling. The filling rod should be moved up and down to 
facilitate the passage of the powder through the funnel ; 
the powder in the shell being tamped on at the same 
time. A tent mallet is part of the magazine equipment, 
and striking the shell with it during the filling will 
materially assist in getting as much powder as possible 
into the shell. When the shell is quite full withdraw 
the funnel and filling rod, and tie the neck of the bag 
with a reef-knot of twine close to the top of the fuze- 
hole ; cut ofE the superfluous choke and push the neck 
of the bag well down and to one side of the fuze-hole, 
then fix the fuze or plug as required. 

It is very important that all common shell should be 
completely filled ; but when the shell is to be fuzed with 
a time fuze sufiicient space must be left for the insertion 
of the fuzo when the choke of the bag is pushed in. 
When the shell is to be fuzed with the R.L. percu&sA-c>,Ts. 
fuze, a "bag shalloon primer, T ^t«.,^5^r ^"^^SO^^^^s^^ 
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in the fuze-bole on the top of the bag for bursting- 
charge. 

No preparation of the bag by pricking or otherwise is 
necessary when using either percussion or wood time 
fuzes. 

Shells, R,M.L., Battering, ^^jrr, — A special bag is re- 
quired for shells, K.M.L., battering, 64- pr. The bag is 
fitted with a calico neck, which is continued into the 
interior of the bag as far as the fuze will reach. 

The shell will be placed upon its point in any con- 
venient place to steady it. 

iiemove the gas-check plug and the gas-check, 
thoroughly clean the screw-thread of the plug-hole with 
a piece of cotton-waste or rag. Insert the bag for burst- 
ing-charge and fill the shell as directed for the 64-pr. 
common shell until it is nearly full ; remove the funnel 
and pass down the neck of the bag a piece of wood or 
"former** about the same dimensions as the fuze; lay 
the shell on one side and roll it to and fro, so as to bring 
the powder well up round the " former ** ; up-end the 
shell again, gently withdraw the " former," and insert 
more powder; replace the " former," taking care to keep 
the neck of the bag in its place ; lay the shell on its side 
again and roll it until the " former " is home, repeating 
this operation until the shell is thoroughly filled ; then 
cut off the superfluous portion of the calico neck pro- 
jecting beyond the base of the shell ; carefully remove 
the ** former,''' so that the space left for the fuze may not 
be distarbed, and turn in t\i© \oo^ «iiA. oi the neck 
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beyond the interior of the shell, opening it ont so as to 
receive the fuze ; the " former " should be again inserted 
if there is any appearance that there is not a free passage 
for the fuze. 

Replace the gas-check and insert the fuze, screwing it 
well home with the spanner until it binds against the 
gas-check. 



Preparing Fuzes. 

Fuzes, Time, Wood, Boxer, — The Boxer wood time- 
fuzes are prepared for any desired time of flight by boring 
through the side-hole corresponding to the required time 
into the composition. 

When nsing the hook borer, place the fuze in the hook 
in tbe proper position for boring the required hole,* enter 
the bit into the side-hole, screwing np until the bit has 
entered as far as the borer will allow, taking care to press 
upon the fuze so as to ensure its bedding fairly in the 
hook. 

Unscrew, and when the bit is quite clear, remove the 
fuze from the hook. The length of the bit is so regu- 
lated that, when placed in the handle, it will enter suffi- 



* Head of faze should be towards the body, the handle of the borer 
being worked with the right hand. 

"When nsing the hook borer with such a fuze as the small mortar or 
20 seconds, great care mtist be taken to prevent the fnze taming to one 
side ; if this is not attended to the bit may pass to one ald^ <>kl 'sk^ ^&fai^s>^-;^ 
position, especially when boiing nwac \Jtv^ %aia2s^L ^iA ^V '*^'^ ^'skj^* 
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cientlv far into the composition when screwed down to 
the ehonlder. If the bit should become nnserviceable, 
the handle must be detached from the shank of the hook, 
and the tightening screw unscrewed, the square hole in 
the hook being made for that purpose. Care must be 
taken when substituting another bit that it is properly 
placed in the handle, and that the tightening screw firmly 
preasefi upon it, fcrr if any space he left between the handle 
and the head of the hit, the end will not enter a sufficient 
dejHh into the cmnposition. The borer should be occasion- 
ally examined and cleaned. The operation of preparing 
the fuze and fixing it in the shell takes, on an average, 
about 15 seconds. With a little practice these operations 
may be performed in a shorter time. 

when using the gimlet borer, which is for SO-second 
M.L. fuze only, hold the fuze in the hollow of the hand, 
enter the borer into the side-hole, pressing it in perpen- 
dicular to the axis of the fuze. When it has reached the 
bottom of the hole, use it as a gimlet to complete the 
communication with the composition, boring up to the 
handle ; then pull the borer straight out. 



Fixing Fuzes. 

Fuzes, Time, Wood, Boxer, Common, and Diaphragm, — 

Remove the fuze-hole plug and place the fuze in the fuze- 

holo of the shell, and give the head of the fuze two or 

throe smart taps with the mallet, or against the gun 

carriage if more convenient. Beiote \>\i« iuTLQ la placed in 
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the socket of the diaphragm shell, care must be taken to 
remove any superfluous quantity of powder which may 
have passed into the socket througli the communication 
hole. This is important, because the shell will burst 
prematurely if the powder in the socket prevent the fuze 
being securely fixed. 

The fuze should not be uncapped until the shell is 
placed in the muzzle of the gun ; this much reduces the 
chance of an accident, and secures the priming from 
injury. 

Fuzes, Time J Woody Boxer, Breech-loading, and 16-second 
Fuze with Detonator. — These fuzes should be screwed into 
the fuze-hole by hand ; when they cannot be screwed any 
further, they are properly secured. In fixing these fuzes, 
neither a mallet nor any other instrument is to be used. 
The safety-pin is not to be withdrawn until just before 
entering the shell into the breech, or when placed in the 
muzzle of M.L. ordnance. 

Fuzes, Time, Wood, Boxer, Muzzle-loading, — The fuzes 
for muzzle-loading shells are fixed in the fuze-hole by 
screwing the fuze round by hand until it is held firmly in 
the fuze-hole, or in the land service by giving the head of 
the fuze two or three smart taps with a mallet or suitable 
piece of wood, or (with the smaller natures of shell) by 
striking them against the gun carriage if more convenient. 
This operation should be performed fairly, and not so as 
to split or injure the top of the fuze ; the fuze must not 
be uncapped until the shell is placed in the muzzle of the 
gun. The fuzes for rifled M.L. ^utsl"s> ^i:^ '''* ^ix^sias'^'Si^^ ^"^ 
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taking hold of the small end of the copper band, which is 
left exposed, and unwinding from left to right smartly, so 
as to thoroughly detach the band from the head of the 
fuze, and to leave the priming fully exposed. 

Fuzes f Fercxisdon, Pettmdn, 0.8. and L.8. — These fuzes 
require no preparation ; they are simply screwed firmly 
into the fuze-hole by means of the " Key, iron, fuze and 
plug, G.S." 

Fuze/if Percussion, R.L. — These fuzes reqaire no pre- 
paration except the removal of the safety-pin ; they are 
screwed firmly into the fuze-hole by means of the " Key, 
iron, plug, G.S." 

The safety-pin is not to he removed until the shell is 
placed in the muzzle of the gun. In the case of B.L. 
shell, it must be removed just before loading. 

Fuzes, Percussion, Delay Action, for hose of Battering 
Shell, IC.M.L., iy4i'pr.. Land Service only, — Those fuzes 
require no preparation ; they will be screwed firmly into 
the base of the shell. 

Wad, Papier-mdcM, in Fuze-hole. — When fixing fuzes 
in shells having a wad in the fuze-hole, it is not necessary 
to remove the wad, as the explosion of the fuze is sufficient 
to force it into the shell if using percussion fuzes, and if 
uHing wood time-fuzes, the wad should be driven into the 
shell in the operation of fixing the fuze. 
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CARTRIDGES. 

Cartridges, generally, are made of serge, owing to its 
consuming fairly in the gun. It is, however, not quite 
•safe when fired as blank, because there is not so much 
pressure and heat as in shotted guns, and the cartridge 
may not be entirely consumed. 

32-pr. Service Cartridge. — This cartridge is cylindrical, 
as also are the cartridges for the 40- pr. and 64-pr. guns. 
All cartridges are filled by weight : for 32-pr. guns, L.G. 
powder is used, and they are hooped and choked with 
worsted. Choking consists in drawing the mouth of the 
cartridge together into several pleats with a needle ; and 
hooping is necessary to preserve the shape of the cartridge. 
This cartridge is marked in black with the weight of 
charge and nature of gun. The charges are of different 
weight according to nature of 32-pr., varying from 10 lbs. 
to 4 lbs. 

Saluting or Exercise Charge, — A silk cloth cartridge is 
used (weight of charge 5 lbs.), as silk cloth is not so liable 
to carry fire. It would be used when 32-pr. guns are 
allowed to be fired at reviews, salutes, &c. This cartridge 
is choked and hooped with silk. 

Brill Cartridge. — This cartridge is a hollow block of 
wood, covered witl^ raw hide, and fitted at one end with 
an imitation choke, and rope handle ; it is marked like 
the service cartridge, which they are intended to represent. 

4D'pr. Service Cartridge. — This cartridge (serge) is 
hooped with blue braid, and choked yrithL t^\xi<5k. ^^^^'csSsss^ 
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socket is choked into the neck of the cartridge on to 
which the lubricator screws. The lubricator consists of 
two thin cups of tinned iron soldered together, containing 
a mixture of equal parts of tallow and linseed oil, attached 
to a wad of felt, backed bj millboard (the wad being 
coated with beeswax). The use of the lubricator is to 
prevent the gun leading : the cups being broken by the 
discharge, the lubricant is squeezed out, and the wad 
following wipes and polishes the bore« A varnished paper 
cylinder is inserted in centre of the cartridge, so as to 
bring up the length of the cartridge to the chamber of 
the gun. L.G. powder is used, but R.L.G-. will be used 
when the L.G. is exhausted. The service charge for this 
gun is 5 lbs. ; the cartridge is thus marked, " 4(0-pr. B.L., 
5 lbs.'* When filled with L.G, powder, L.G. is marked in 
red. 

Saluting or Exercise Gha/rge, — This cartridge is generally 
similar to the service one, except that it contains only 
3 lbs. of powder, and has no lubricator or paper cylinder, 
and is choked with worsted, as twine is liable to carry 
fire. It has a becket of braid sewn on behind to facilitate 
unloading, if necessary. 

Brill Cartridge. — This cartridge is made of a wood 
cvlinder covered with felt, and placed in a leather case ; 
tne base of the cartridge is shod with copper, and it has 
a dummy lubricator which screws into the cartridge, 
which is hooped with blue braid and marked like a service 
cartridge. 
^^4^K Cartridges, — Tlie Rftv^\c^ ^iw::tn.d^e« are made of 
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serge, but are in future to be made of silk cloth. The 
serge cartridges are hooped with blue braid, and- choked 
with worsted. The silk ones are hooped and choked with 
silk. They are marked with nature of gun, and weight 
of charge ; R.L Gr. powder is used ; charge, 8 lbs. 

Saluting Charge. — The 32-pr. 5 lb. silk cloth drill car- 
tridge is used. 

Drill Cartridge, — This cartridge is a hollow block of 
wood covered with hide, and having crossed rope handles, 
and an imitation choke, and marked like a service car- 
tridge. 



WADS, 



Grummet Wads are used with all S.B. guns when 
firing at angles of depression or at angles of elevation 
less than 3". They are placed over the shot and thus 
prevent it running out. The cross pieces should be 
towards the muzzle when ramming home. 

Wedge Wads consist of two wooden wedges connected 
by a piece of cane (length 6^'^, the length of the wedges 
is 5i'' each. 

Use, — The wedge wads are used with the 64-pr. R.M.L. 
to prevent the projectile from shifting when running up 
the gun. They must be rammed home separately after 
the projectile. 



140 
Tubes. 

TUBES. 

A friction tnbe of copper about 2-iiich diameter is used 
for firing guns in the L.S. 

The short friction tube about 3 inches in length is used 
for guns in general. 

The friction tube consists of a copper tube, lacquered 
inside to prevent the powder and metal from suiting on 
each other, driven with mealed powder and pierced with 
a central hole, the top stopped with shellac putty and the 
bottom with a disc of varnished paper ; a hole is bored 
through near the top of the tube, and at right angles to 
it, and over this hole is secured a cylinder or " nibpiece,'* 
containing a copper friction bar, roughened, and slightly 
turned up at one end. The roughened portion of the bar 
has detonating composition smeared on both sides of it; 
the nibpieco is pinched down so as to press on the friction 
bar, the projecting part of which has a slightly turned 
up eye into which the hook of the lanyard fits. The 
exterior of the tube is painted with black varnish. 

On pulling the lanyard (which should be stretched 
and then sharply pulled), the friction bar is pulled out, 
igniting the composition and firing the tube. 

The central hole in the tube is important ; it gives 
passage for the Hash, and causes the tube to act instan- 
taneously ; without it the mealed powder would bum like 
a squib, and fail to ignite the cartridge. 

N.B. — Friction tubes are on no account to be placed in 
a magazine. 



141 
Tubes. 

For garrison service, a tin tnbe box with strap is used 
for serving the gun ; it contains 100 long or short tubes. 
A leather tube pocket and sjrap is used for field service. 

Friction tubes are fired by means of a lanyard, which is 
a piece of rope with a hook at the end. 

Vent Server. — A vent server is used for all S.B. and 
R.M.L. guns in L.S. It is a pin of steel, passing through 
a conical block of leather ; the head is milled and pierced 
with two holes, through which a whipcord lanyard is 
threaded. This lanyard passes over one of the hind- sights, 
and prevents the vent server from being lost. 



CARRIAGES. 

32-jpr. CoTmnon Wooden Standing Carriage, — This car- 
riage is composed of two brackets, connected together 
by a transom, two bolts, one passing through the tran- 
som, and two wooden axle-trees; they are not mounted 
on wheels, but on four small iron trucks, the two front 
being of larger diameter than the two rear trucks. A 
linch pin passes through each axle-tree arm, which keeps 
the truck from slipping off the arm. Elevation is given 
to the gun by means of quoins and elevating screw, the 
latter supporting the stool-bed, upon which the quoins 
and breech of gun rest ; the front of the stool-bed fita qts. 
to the rear bolt. 
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64-pr. Wooden Oarrison Carriage. — This carriage con- 
HistB of two brackets of oak or teak, two axletrees of 
African oak, a transom of oak or teak, and four tracks 
of cast-iron : two front trucks are larger than two rear 
ones. The elevating screw of this carriage is of the 
ratchet head and lever pattern. With the 64-pr. carriage 
Allen's brake is applied to each front truck. It consists 
of a wooden wedge shod with iron attached to the 
bracket in rear of the truck. A rope lanyard is 
attached to the wedge, which can be thereby secured, 
if desirable, so as not to come into action on recoil. 

40-2?r. Carriage, — The 40- pr. is mounted on a wooden 
travelling siege carriage, the principal parts of which are 
the trail, two brackets (one attached to each side of the 
trail and projecting above it), a wooden axle-tree bed, 
with an iron axle-tree passing through it underneath the 
trail, an elevating screw, and two wheels. The trunnion 
holes are cut in the brackets : there are two sets, viz., the 
firing and travelling holes ; the piece rests in the former 
when in action, but is removed into the latter if required 
to travel any distance, the weight of the gun being thus 
more equally distributed between the wheels, and the 
end of the trail kept down apon the pintail in going up 
hill or going over obstacles. In travelling, the elevating 
screw and its handle are carried in leather pockets for 
the purpose on the right of the carriage, and the gun is 
secured by breech and muzzle straps. The carriage 
carries five common handspikes for running up. The 
elevating screw has a ratclciet ii^^d tvimed by a removable 
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lever handle. It works in a gun-metal nut let into the 
trail, and it is not attached to the gun. In the trnnnion 
holes are trunnion plates secured by bolts to the brackets, 
and there are cap squares. At the extremity of the trail 
there is a trail eye which fits on to the pintail of the 
limber, and is secured by a keep-chain. There are four 
trail handles. Underneath the trail there is an eyebolt, 
skid chain, and pan. The principal parts of the wheels 
are the nave, the spokes, the felloes, the tire, and the pipe 
box. The nave is of elm, containing a cast-iron pipe 
box. There are twelve spokes of oak, and six felloes of 
ash. There are two wrought-iron ring tires whose width 
is three inches each. The wheels fit on to the axle-tree 
arms, and are prevented from slipping off by linch pins 
and washers. 

40-jpr. Limber, — The limber consists merely of a frame- 
work of wood, placed upon wheels of equal height with 
those of the gun carriage, and carrying two boxes for the 
ammunition, and one for fuzes and oil tin. The frame 
consists of an axle-tree bed connected with the splinter 
bar by three futchells, and in front of the boxes are the 
platform board and the foot board. There is a straight 
pintail bolted to a short block of wood in rear of the 
axle-tree bed. There are two pairs of shafts : one pair 
of shafts passes through splinter bar bands, the near 
shaft being secured underneath the frame-work, and the 
ofE shaft fitting on to the axle-tree arm, where it serves 
as a washer ; and the other pair of shafts being frame 
shafts fitting on to a long bolt attached tok -kK^ ^s^^Jocsisjes^ 
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bar. At each end of the splinter bar is an iron outrigger 
wbicb bas a loop for a swingle-tree, and another for an 
iron stay to connect it with the drag- washer (of shaft 
iron) on the axle-tree. By means of the shafts and out- 
riggers, four horses can be harnessed abreast ; the ont- 
riggers can be turned back when not in use. The wheels 
of the limber are similar to those of the gun carriage, 
only not so heavy, the width of the tire being only three 
inches. 
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